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SUMMARY 


by D.W. Spady 


The impetus for this report was the observa- 
tion that Inuit and Indian infants living in the 
Northwest Territories (NWT) had a much higher 
frequency of morbidity and mortality than did White 
infants. The objective of this report is to answer the 
question “Why such a difference?” The method used 
to try and answer this question was a prospective 
observational study of the gestation and first twelve 
months of life of all infants born in the Northwest 
Territories over a twelve month period. During this 
time information was collected describing the socio- 
economic and cultural environment of the infant 
and his family, his feeding practices and those of 
his family, his medical contacts for the purposes of 
preventive Health care or diagnosis and treatment, 
his illnesses and, in some cases, the reasons for his 
death. The purpose of the next few pages is to 
present a brief outline of the findings of this study. 

There were 1191 infants initially enrolled in 
this study. They constitute all the infants born in 
the NWT during the time period April 1, 1973 to 
March 31, 1974, plus infants born during the same 
time period outside the NWT but whose parents 
normally resided in the Territories. In order to 
better define the infants of this study the tradi- 
tional population grouping was replaced with a 
more socio-ethnically ordered classification: the In- 
uit, Indian!, White, Mixed and Other groups. The 
first three groups, with 449, 268, and 361 infants 
respectively, constituted 91 percent of the total 
population and in this summary will be the only 
groups discussed. The small size of the two remain- 
ing groups precluded detailed data analysis: how- 
ever, for the most part the conclusions relating to 
the White group are applicable to these two groups. 

Although living in comparable northern lati- 
tudes, the microenvironments of the three groups 
differed in many ways. Nearly 90 percent of Inuit 
infants lived in the more remote zones of Baffin 
and Keewatin or in the high reaches of Mackenzie 
zone. Over three-quarters lived in small communi- 


ties of less than 1500 people. Regular plane flights 
were common but not frequent, and access to de- 
finitive medical care by a physician was at least 
half a day away for over one quarter of the popula- 
tion. In most cases the medical facility available for 
routine health care was a nursing station staffed 
by one or more nurses. 

All of the Indian infants and their families 
lived in the Mackenzie valley region of the NWT 
and tended to live in communities which were larger 
and more settled. Regular plane flights and access 
to a doctor was more common among this group. 
The usual medical facility available was a hospital, 
but in nearly 40 percent of cases a nursing station 
was the most accessible facility. 

The families of White infants lived in all areas 
of the Territories: however, the majority lived in 
towns along the Mackenzie river in Inuvik and 
Mackenzie zones. Most resided in towns of over 
1500 population and lived in a microenvironment 
not unlike that of Southern Canada. 

Nearly all the Inuit and Indian mothers and 
fathers had lived for their entire lives in the NWT. 
Among the Whites this was a rarity, most having 
lived in the NWT for less than 5 years. 

The 1191 infants were the products of 1179 
pregnancies: there were 12 sets of twins. This was 
the first pregnancy for nearly 40 Percent of the 
White mothers, but it was the first pregnancy for 
less than 30 percent of Native (Inuit and Indian) 
mothers. Nearly one quarter of all pregnancies oc- 
curred in mothers who had had over four previous 
pregnancies: just about all of these were in Native 
mothers. 

While the average age of the mother was simi- 
lar for the three groups. there were more teenage 
or elderly Native mothers than white mothers. In 
this respect it must be noted that there were four 
times as many single Native mothers than white 
mothers. Prenatal illness was more common among 
the Native mothers than among Whites and, among 


1Some readers may question why the term Indian was used and not Dene. The Federal classification of ethnicity 
recognizes the term Indian but not, at present, the term Dene. Additionally, although the vast majority of Indians in the 
NWT belong to the Dene Nation, not all do and hence these Indians would be misnamed. 
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Inuit mothers especially, there was a high frequency 
of history of stillbirth and neonatal deaths. These 
are all factors which tend to place the Native mother 
at a high risk of developing problems during the 
pregnancy and at parturition. Obviously it was this 
group that required good prenatal care. 

The amount of prenatal care varied significantly 
between the ethnic groups. The White mother re- 
ceived prenatal care at a level generally similar to 
that elsewhere in Canada, whereas the Indian 
mother very often tended to default and attended 
prenatal clinics infrequently and irregularly. In 
contrast to the Indian mothers, the Inuit mothers 
were very cooperative and faithfully and more fre- 
quently attended prenatal clinics. These patterns 
in the use of medical facilities by the Inuit and 
Indian groups were repeatedly observed through- 
out the study. Inuit families tended to use preven- 
tive and therapeutic medical facilities to a large 
extent, whereas Indian families tended not to use 
these facilities, especially for preventive medical 
care. The level of prenatal care rendered appeared 
satisfactory: however, there was some evidence to 
indicate poor record keeping and in detection or 
recording of significant risk factors. The degree to 
which this influenced the outcome of pregnancy 
could not be assessed. In all three groups there was 
a significant amount of concurrent non-obstetric 
and obstetric Illness. This was usually of a minor 
nature but was occasionally serious and even life- 
threatening. 

Nearly 70 percent of Inuit infants were born in 
hospital, while over 85 percent of Indians and over 
95 percent of White infants were. Most White, but 
less than 70 percent of Indian or Inuit infants were 
delivered by a physician. Five northern centres 
accounted for nearly 74 percent of all births in the 
NWT. 

Most infants did well at birth although nearly 
5 percent required hospitalization for various rea- 
sons — usually infections, congenital defects, or 
other problems peculiar to the newborn. Nearly 40 
percent of those infants hospitalized required trans- 
ferral to a Southern hospital for more intensive 
care. 

Detailed analysis of the events occurring dur- 
ing pregnancy, delivery and the care of the new- 
born emphasized the need for the medical 
professional working in the NWT to be versed in 
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the diagnosis and management of problems of preg- 
nancy, delivery and the care of the newborn Infant. 

Birthweight is an important index of newborn 
Health. Native infants were significantly lighter in 
mean birthweight than White infants. The degree 
to which genetics and environment interact to in- 
fluence birthweight is not easily measured, but it 
was apparent that maternal smoking, maternal 
pre-pregnancy weight and maternal weight gain in 
pregnancy were important and to some degree modi- 
fiable factors. 

Nearly 16 percent of Inuit infants and 6 per- 
cent of Indian infants, but only one percent of White 
infants, were placed for adoption at birth. Among 
the Inuit and Indian infants many were adopted to 
relatives of the mother. Although adoption was not 
particularly common, separation for various rea- 
sons occurred in nearly 40 percent of Inuit and 
Indian infants: but in only 3 Percent of White in- 
fants was care not given by the natural mother. 

Traditional child care patterns were more com- 
monly seen among Inuit mothers than Indian moth- 
ers. Most Inuit infants were carried in the Amauti 
or backpack for at least the first year. In contrast, 
nearly one half of Indian infants were not regularly 
carried about on the back of their mother and less 
than 20 percent received such attention for the 
entire first year. The Inuit mother tended to use 
home-made clothes both for herself and her Infant 
much more commonly than did the Indian or White 
mother. For the most part, in all three groups, the 
clothing was kept clean and in good repair and the 
general level of child care was felt to be satisfac- 
tory. Although in about 10 percent of Inuit and 
Indian infants there was some evidence of child 
neglect. 

One very important traditional child care pat- 
tern is breast feeding. Breast feeding, which is the 
traditional way of infant nutrition for all mankind, 
has been shown throughout the world to be of im- 
mense nutritional, immunological and psychologi- 
cal benefit. Nearly 60 percent of Inuit mothers 
breast fed their infants. In contrast, only about 30 
percent of Indian infants and 50 percent of White 
infants were breast fed. Data relating morbidity 
patterns and breast feeding showed this cultural 
practice to be an important factor in thereduction 


of the frequency of illness among all three ethnic 
groups. 
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The practice of breast feeding was shown to be 
related to a number of social factors. It was the 
young mother, the mother who consumed alcohol, 
who lived in larger communities and who was de- 
pendent on store-bought foods, who tended not to 
breast feed. This is a distressing set of statistics, 
because these are the mothers of the future, and 
the trend away from nursing, seen especially among 
the Indian mothers, must be reversed. 

The Native infants were often born into large 
families who lived in small, crowded homes which 
lacked many of the facilities considered essential 
by “Southern Canadian” standards and which would 
in many cases be considered primitive by most 
Canadians. Between 12 and 14 percent of Native 
families lived in housing considered crowded and of 
poor quality. Although in most families water was 
delivered year round, in only the White group was 
“running water” the rule rather than the exception. 
Indoor flush toilets and bathtubs were the norm in 
over 90 percent of White families but were rare 
among Native families. It is apparent that the Na- 
tive family was at a distinct disadvantage with 
regard to the ease of obtaining and maintaining 
satisfactory hygiene. 

The White infant was commonly born into a 
family with relatively high economic standing. Most 
White fathers were employed full time and earned 
a satisfactory income. Few White families ever re- 
ceived welfare, but nearly 50 percent of Indian and 
Inuit families did so. Food shortages were unheard 
of among White families, but in 23 percent of Inuit 
families and 12 percent of Indian families it was a 
periodic fact of life. Less than 50 percent of Native 
fathers had full time employment and cash income 
was much less; however, in many cases this was 
counter balanced by hunting and trapping. 

Alcohol consumption was an important prac- 
tice influencing many aspects of health. It was 
most common in Indian and White families, but 
even among many Inuit families it appeared to be a 
significant social problem and one which contrib- 
uted to a number of Infant deaths. 

The sketchy data presented above point out the 
marked differences between these three groups. 
The White Infant lived in an environment similar 
to that of an infant living in a rural environment in 
Southern Canada. The Inuit infant lived in circum- 
stances unlike those of his parents when they were 


children yet his family retained many traditional 
practices, such as living in small settlements, car- 
rying the Infant in a backpack, making the Infant’s 
clothes, engaging in hunting and fishing, eating 
native foods and breastfeeding the infant. The In- 
dian infant lived in a mixed environment, one not 
conducive to retaining the old ways but not the 
White mans’ environment either. He usually lived 
in larger towns and had relatively easy access to a 
physician’s care. Yet, in contrast to the Inuit, he 
was not usually breast fed, he was clothed more 
often in store bought clothes, and his family more 
often ate store bought food. In contrast to the White 
infant, the father was not usually steadily employed, 
the family was more commonly on welfare, and 
alcohol consumption was significantly greater than 
among the Whites or Inuit. The Indian infant lived 
in an environment that was “in-between” the old 
and the new. 

Compared to the White population, deaths were 
much more common among the Native groups. Over- 
all, there were 62 deaths: of these 13 were still- 
births, 16 were in the first week of life, and 33 in 
the remainder of the year. Among the 364 live 
births of White infants there were only 3 deaths, 
all within the first month of life and all due to 
untreatable congenital malformations. This may 
be compared to the 32 deaths among the 444 
liveborn Inuit infants and the 13 deaths among the 
268 liveborn Indian infants. Among the 102 infants 
in the Mixed and Other groups there was only 1 
death and that occurred in the first week of life. 
Some of these deaths were inevitable. This was 
especially apparent in the first week of life when 
prematurity and congenital malformations took 
their toll, but also among some of the deaths occur- 
ring later in the year. Some of these deaths could 
have been avoided had the infant received inten- 
sive and specialized medical and nursing care, such 
as might be found in large hospitals in Southern 
Canada, but which is impractical in the NWT. Fi- 
nally, and unfortunately, there were some deaths 
which should not have occurred; deaths apparently 
due to the parents bringing their child to the nurse 
or doctor too late for necessary care, to the non- 
recognition by the doctor or nurse of the nature or 
degree of illness of an infant and to child neglect. 

The perinatal death rates for the White, Indian 
and Inuit groups were 10/1000, 28/1000 and 40/ 
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1000 respectively. These may be compared to the 
all-Canada perinatal death rate in 1973 of 17.6/ 
1000. Thus, even allowing for fluctuation due to 
small sample size, the perinatal death rate is sig- 
nificantly higher for Native infants and Inuit in- 
fants in particular. Some factors which appeared to 
be significantly associated with these deaths are 
maternal age, especially teenage mothers, inad- 
equate prenatal care, low birth weight and inap- 
propriate or insufficiently aggressive care of the 
sick newborn. By themselves, any one of these fac- 
tors can be of great importance in determining the 
outcome of pregnancy and delivery. All too often 
they acted in tandem in the same mother to in- 
crease the odds of a poor outcome. For example, the 
teenage mother might be single, might want to 
hide her pregnancy and hence would not attend 
prenatal clinics. In addition, she and her unborn 
infant are at nutritional risk because of her adoles- 
cence as well as her pregnancy. 

Basic care of the newborn should be within the 
competence of all who manage pregnancy and par- 
turition. Yet, in the analysis of some of the deaths 
occurring in this study, it became apparent that 
newborn care was insufficient or inappropriate even 
when allowing for the inevitable lack of sophisti- 
cated facilities inherent in a small hospital. Al- 
though evacuation of infants and/or their pregnant 
mothers was carried out fairly frequently, there 
were times when evacuation should have been 
implemented and was not, or it was implemented 
too late to be of use. One factor which was a deter- 
minant of perinatal death was the use, or non-use, 
of Caesarean section as a method of delivery. But is 
Caesarean section appropriate when the mother 
has to return to a remote Arctic settlement where 
each subsequent pregnancy will require evacua- 
tion to a hospital for delivery: evacuation which is 
not desirable and sometimes not possible? 

The above discussion has centered about the 
social and environmental factors which influence 
perinatal deaths in many cases. e.g. extremes of 
maternal age, prenatal care. These are not prob- 
lems solvable by increasing medical facilities or 
personnel. In some instances, such as low birth 
weight infants, the social and environmental fac- 
tors cannot be separated from the biological ones, 


yet even here improvements are possible. Finally, 
in the management of labour and the care of the 
newborn, the skill and wisdom of the practitioner 
at hand is as important as any sophisticated facil- 
ity. This knowledge can be improved by further 
training and education and supported by adequate 
facilities and ease of expert consultation. 

There were 33 deaths after the first week of 
life: 24 Inuit. 8 Indian. 1 White. Overall the infant 
Mortality Rate (IMR) for Inuit was 72.1/1000. for 
Indians 48.5/1000 and for Whites 8.2/1000. This 
compares to an all-Canada IMR of 15.5/1000 in 
1973. Thus it is clear that, as with Perinatal deaths, 
the Native infant, and again especially the Inuit, 
was at a particularly high risk of death. The small 
number of deaths precluded detailed statistical 
analysis but did not prevent individual case re- 
view. This review was carried out by a small expert 
committee whose role was to review all deaths, 
ascertain the circumstances and cause of death, 
summarize their findings in a manner designed to 
be helpful to those working in the field and make 
constructive criticism of medical management when 
warranted. 

Eighteen of the post-perinatal deaths were due 
primarily to infectious illnesses: 8 were sudden 
unexpected “cot” deaths, 4 were due to congenital 
defects and 3 to other causes. Respiratory disease 
was the most common cause of death. 

The Committee discovered a number of impor- 
tant factors associated with death. At least 4 deaths 
occurred while the children were living in isolated 
bush camps away from easy access to medical per- 
sonnel! or ready transportation. In one bush death, 
the parents had been advised of the dangers of 
keeping their child in such primitive conditions, 
yet they persisted in doing so. It is unlikely these 
children would have died had they been in settle- 
ments at the onset of illness. Thus, although “pre- 
ventable” in the strict sense, these deaths were 
inevitable given the way of life of their families. 

In some cases the infants died even while re- 
ceiving outpatient or inpatient therapy in a nurs- 
ing station or hospital. A feature of these deaths 
was the rapidity with which an apparently innocu- 
ous illness became a lethal disease. These deaths 
underline the difficulty of recognizing the point in 


1In the context of this report, “medical personnel” refers to individuals providing some form of health care to the 
patient. They may be doctors, nurses, community health workers or health aides. 
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time when a relatively minor complaint becomes a 
serious illness likely to lead to death. Some of these 
deaths were due to illnesses that had not been 
suspected. An outstanding example of this is a death 
from meningitis in an infant who had been undiag- 
nosed but in hospital for a number of days prior to 
death. 

These events emphasize the need for (a) the 
medical attendant to be trained to recognize the 
signs and symptoms of serious illness in infants; 
(b) early consultation if at all possible in any case 
which is atypical, or where there is cause for con- 
cern, or which does not resolve within an appropri- 
ate time period and (c) evacuation to a larger centre 
sooner, rather than later, in the course of the dis- 
ease. 

A factor not unique to those infants who died, 
but common to all infants who were inpatients in 
small nursing stations, is the difficulty or reluc- 
tance of nurses to admit infants to the nursing 
station for observation. This is a problem especially 
in nursing stations with only one nurse who, if she 
has a sick patient to manage, can rapidly become 
fatigued. 

Cot deaths or sudden unexpected deaths con- 
stituted the second largest general category of in- 
fant deaths. An important feature of these deaths 
is that a number of them appeared to be due to 
overlaying by the parents, who often had been drink- 
ing, while sleeping in the same bed as the Infant. 

It is clear from this rather cursory overview 
that many of the deaths were preventable; prevent- 
able by having the parent bring the child to health 
care earlier in the disease; preventable by ensuring 
that medical personnel can recognize and effec- 
tively deal with serious illness; preventable also, 
although in a less definable way, by the gradual 
change of the social and economic environment and 
cultural attitudes of each ethnic group such that 
their lifestyles are adapted more harmoniously to 
their new environment. 

Death is an easily measurable parameter and 
one which, in the form of various statistics, is used 
throughout the world as an index of Health. In 
many ways death is one of the easier forms of 
“illness” to prevent and the dramatic decline in 
infant mortality in the NWT over the past quarter 
century is strong testament to the effectiveness of 
Medical facilities and personnel. However, infant 


morbidity, which is far more common and equally 
important, has not declined appreciably, if at all. 

At the time of the study, health care facilities 
were available throughout the Territories and they 
were well used, especially by the Inuit, less so by 
the Indian and White families. The data of this 
study would suggest that there is no need to in- 
crease the number or size of pediatric health care 
facilities in the smaller settlements of the NWT. 
However, there is evidence to suggest that there is 
a need to improve the pediatric expertise of medi- 
cal personnel staffing all levels of medical facilities 
in the NWT. 

Among the three ethnic groups the Inuit had 
the greatest frequency of illness and also the great- 
est frequency of use of preventive health services, 
such as prenatal care and well baby visits, it was 
the Indian group that utilized preventive medical 
services the least, yet they had the second greatest 
frequency of illness. Compared to the Inuit, when 
their overall health status was estimated using a 
composite health score, there was no difference 
between the groups and both were significantly 
less healthy than the group of White infants. 

Overall, there were over 10,000 episodes of ill- 
ness occurring in the total study sample — for an 
average of nearly ten illnesses per infant. There 
was a large variety of types of illness, although the 
most common and important were infectious in 
nature and were mild and self-limited. Two major 
groups of disease, pulmonary infection and gastro- 
intestinal infection were common among the Na- 
tive groups and were responsible for a number of 
deaths. Nearly one-quarter of White infants, but 
over one-half of Native infants, required hospitali- 
zation for various reasons. Over 80 percent of the 
hospitalizations were in NWT hospitals. The re- 
mainder were transferrals or evacuations to larger 
hospitals in Southern Canada. 

The wide variety of illnesses of all degrees of 
severity, which occurred in the infants of this study, 
emphasizes the need for all medical professionals 
engaged in health care delivery in the NWT to be 
well trained in basic pediatrics. In addition, the 
hospitals in the NWT, which accept the sick infant, 
must be equipped with the necessary facilities to 
provide for the routine care of this child and they 
must be staffed with physicians who have extra 
training in pediatrics. 
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One important observation arising out of this 
study was that the frequency of health care visits 
and illnesses varied considerably with settlement 
size. The smaller settlements had better attendance 
for preventive health care, slightly better immuni- 
zation status and a greater frequency of illness 
episodes, but there were no strong differences in 
composite health status. 

The above observations suggest that: (a) the 
Inuit tend to utilize health care facilities well and 
Indians to underutilize them; (b) utilization of health 
care facilities is inversely related to settlement size; 
and {c) the existence of health care facilities per se 
is not sufficient to ensure adequate health for a 
population. The fact that the White infant had 
much less illness, although he had access to almost 
the same medical facilities, suggests that some other 
factor is influencing health status. It appears that 
one of the crucial factors is the environment in 
which the infant is reared. 

An attempt was made to determine those as- 
pects of the environment which appeared to influ- 
ence child health. Analysis of the data showed that 
for Native infants good health was associated with 
more traditional child care, such as breast feeding, 
carrying the child in the Amauti or backpack, main- 
taining traditional living arrangements, including 
crowded houses and with good employment of the 
fathers. In addition, for Indian infants good health 
was associated with non use of a public water sup- 
ply, abstinence from liquor consumption, residence 
in larger, more accessible settlements, and with 
few other children in the home. White infants more 
commonly enjoyed good health when they lived in 
the more populated health zones and when they 
were nursed by mothers who stayed home to take 
care of them. It must be remembered that the above 
are statistical associations and should not be inter- 
preted as cause and effect relationships. 

The economic basis for life in the Northwest 
Territories was at one time that of fishing, and 
then by trapping, barter, and trade, but now is that 
of a cash economy. Hunting and trapping still ex- 
ist, but on a much smaller scale. The large influx of 
White society to the NWT has brought great social 
change. This change in lifestyle is not just eco- 
nomic, it is a total change toward the way of life of 
Southern Canada. It is here that the White infant 
is at an advantage. Were he to live in traditional 


native conditions, he might be the high risk infant, 
but instead his environment, governed by the de- 
mands, expectations and educational and financial 
abilities of his parents, is substantially similar to 
that of his Southern counterparts. On the other 
hand, the Indian and Inuit groups are finding their 
environment changing and are being required to 
change their way of life. Such a change is inevi- 
table, is not easy, and is not merely a matter of 
finances. Rather it is a total acculturation requir- 
ing generations to accomplish and encompassing 
employment, education, housing, expectations, at- 
titudes and acceptance by all involved. Where pos- 
sible this process of acculturation, in order to retain 
and encourage cultural identity and self-respect, 
must keep those traditional practices and beliefs 
which can be incorporated into the new society of 
the NWT. 

This study is a unique chapter in the history of 
Northern Health. It is the most ambitious study 
undertaken to explore the lives of a cohort of chil- 
dren in the NWT. It has its flaws, yet it has re- 
vealed a wealth of important data. Studies of the 
sort described are rare and it is the firm belief of 
the authors that this study is unique in terms of 
the amount and quality of the data collected for 
such a large population in spite of the logistical 
difficulties experienced in the Northwest Territo- 
ries. It is unique also because a total population, as 
opposed to a sample, was studied and unique also 
because virtually all of the children in the two 
native groups, the Indian and Inuit, are unlikely to 
have moved from the NWT in the period between 
1975 and the present. 

The above factors make it more than merely an 
academic question to determine the fate of this 
cohort of children. The events which occur in in- 
fancy and which have been well documented in the 
present study have an effect which may be felt 
throughout life. It is the strong feeling of the au- 
thors of this report that it is necessary to re-exam- 
ine as soon ss possible the cohort which this study 
constitutes. This re-examination should include all 
those native infants who were enrolled in the origi- 
nal PLMMI study group. While it is equally desir- 
able to re-examine the White children who were in 
this cohort, they will be excluded because of the 
very high attrition of this subgroup due to move- 
ment out of the NWT.) This new cohort will num- 
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ber between 600 and 700 children between the ages 
of 6 and 8 years. Re-examination should consist of 
(a) a chart review — to determine those significant 
medical events which have occurred since the study 
ended; (b) a brief physical examination — includ- 
ing certain anthropometric measures; (c) possibly 
some laboratory investigations such as hemoglobin; 
and (d) relevant sociological information. 

The purpose of this re-examination is manifold. 
In part it will be a mini-survey of the Health status 
of a known high-risk population group — native 
Canadian children. In part it will permit correla- 
tion of present health status with events which 
occurred in infancy; events such as: prematurity, 
birth, jaundice, otitis media, meningitis, recurrent 
infections, poor growth and mode of infant feeding. 

There are few studies which present the oppor- 
tunity given to us by this well documented cohort 
of infants, to look at child growth and health and to 
examine the consequences at a later age of events 
which occurred in infancy. It is for the above rea- 
sons that formal plans have been made to restudy 
this cohort. Hopefully, in two or three years time a 
companion volume will document our new find- 
ings. 
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Chapter 1 
Introduction and Methodology 


by D.W. Spady 


INTRODUCTION 


In 1970, the Infant Mortality Rate (IMR) In the 
Northwest Territories (NWT) was 65/1000 live 
births, a value nearly four times that of the rest of 
Canada. Among Inuit infants the IMR was 105, 
five times that of White infants and twice that of 
Indians. Endeavouring to determine reasons for 
the high mortality and morbidity rates in the North- 
west Territories, it was proposed that a prospective 
birth cohort study be considered to investigate 
perinatal and infant mortality and morbidity for 
all children born in the Northwest Territories dur- 
ing a specified time period. 

A committee was formed to design such a study 
and in time provided the nucleus of a decision mak- 
ing body, which was active throughout the life of 
the project. The composition of the committee in- 
cluded the regional director of Northern Medical 
Services and one or more of each of the following 
qualified persons: pediatrician, obstetrician, soci- 
ologist, pathologist, epidemiologist/biostatistician, 
midwife, and a management consultant as the spe- 
cial projects officer and co-ordinator. The type of 
investigation planned was a prospective observa- 
tional survey of mortality and morbidity occurring 
during the first twelve months of life of a cohort of 
children born within a twelve-month period. All 
health care contacts during pregnancy and infancy 
were to be recorded as were data regarding the 
nutritional habits and socio-economic environment 
of the infant and his family. In September 1972 a 
proposal for such a study was approved by the 
Department of National Health and Welfare. Un- 
der the guidance of the regional director and the 
project officer, the Northwest Territories Perinatal 
and infant Mortality and Morbidity Study — 
NWTPIMMS — was launched. 


PURPOSE AND OBJECTIVES 


The purpose of this study was to determine the 
factors surrounding the high mortality and mor- 
bidity of infants in the Northwest Territories and 


to recommend possible action to improve the situa- 

tion. The proposed objectives were to: 

1. Identify the causes of death in stillbirths, neo- 
natal deaths and infant deaths in the North- 
west Territories. 

2. Identify the nature and frequency of illness 
occurring during the first year of life. 

3. Identify factors (socio-economic, nutritional, 
hereditary, or other) associated with infant mor- 
tality and morbidity. 

4. Assess the adequacy of care and management 
of the infant and of the pregnant mother at 
home, in the nursing station, or in the hospital, 
to determine whether patient care could be im- 
proved. 

5. Recommend measures to prevent infant mor- 
tality and to reduce morbidity. 

6. Identify areas for further investigation and re- 
search. 


HYPOTHESES 


The committee established a list of possible 
hypotheses warranting investigation. These were 
revised to include only those with a strong likeli- 
hood of supplying adequate data for analysis. These 
more important hypotheses included: 

1. Pediatric mortality and morbidity increases 
with: 

a. poor socio-economic status 

b. poor nutrition due to 

1) bottle feeding in an unhygienic environ- 
ment 
2) lack of food supplements 
3) lack of vitamins and iron 
c. decreased availability of health care 


2. Poor obstetrical performance is related to: 
a. unavailability of health care 
b. inability of the patient to understand and 
respond to appropriate health care proce- 
dures because of 
1) poor educational achievement by the 
parents 
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2) language and other communication 
barriers 

3) inadequate prenatal care 

4) ethnic background 

c. maternal medical complications 

1) past medical history of renal disease, 
hypertension, diabetes, obesity, 
bronchiectasis, psychological problems 

2) past obstetrical history and complica- 
tions 

3) present obstetrical complications 

4) extremes of age (<16 years or >34 
years) 


3. Excessive consumption of alcohol increases 
death rates and all aspects of morbidity. 


4. The perinatal mortality rate of the White popu- 
lation group in the Northwest Territories is 
similar to that in Canada as a whole (on the 
assumption that the stillbirth rate would re- 
main the same, but because of distance and 
lack of neonatal intensive care units in north- 
ern Canada there would be a slight increase in 
the first week death rate). 


SOURCES OF DATA 
Type of Data 


The vast bulk of the data was obtained from 
the normal nursing and medical records of the child. 
To facilitate the collection of data and to have it 
presented in a standard manner across the Territo- 
ries, it was necessary to design and introduce five 
new record forms. The record forms were: 


Prenatal Record 


This was a ready summary of the mother’s past 
obstetrical and medical history as well as a con- 
tinuing record of the present pregnancy. The pre- 
natal record was based on that used by the Alberta 
Perinatal Committee and, in a sense, had been 
pretested by its widespread provincial use. 


Labour and Delivery Record 


This was a summary of the events surrounding 
the labour and delivery of the child plus a capsule 
history of the mother’s present and past obstetrical 
performance. This was a modification of the La- 
bour and Delivery Record of the Royal Victoria 


Hospital. Montreal, and was not used in the North- 
west Territories prior to this study, and therefore 
not pretested under field conditions. 


Newborn Record 


This summarized the events surrounding the 
infant’s initial stay in hospital, and provided the 
admission and discharge examination findings as 
well as doctors’ orders and progress notes. Although 
not used regularly in the Northwest Territories 
previously, the form was recommended by the 
American Academy of Pediatrics and had received 
widespread use in Canada and the United States. 

These three forms were adopted for continuing 
use in the Northwest Territories by the Depart- 
ment of National Health and welfare. Three others 
were designed specifically for use in this study. 
They were: 


Nutritional Background Questionnaire 


This provided a summary of the infant’s feed- 
ing history together with some information about 
the family nutritional patterns. This form was not 
pretested to any extent. 


Sociological History of Child 

This provided in-depth information about the 
social and economic factors shaping the environ- 
ment of the child. An early version of this had 
earlier use, but it was not possible to pretest the 
final form prior to the onset of the study. 


Autopsy Manual 


An autopsy manual was also printed which 
outlined the general procedures for conducting an 
autopsy in remote areas. 

Because these forms were introduced for this 
study and in some cases not pretested prior to use, 
careful attention was given to developing the forms 
to ensure they were easy to complete accurately. 

All forms were reviewed by a team of systems 
analysts, form designers, and computer program- 
mers to make certain that the information recorded 
would be suitable for coding and programming into 
a computer. 


Other Forms 


A number of other forms were used in the study. 
For the most part they had been in routine use for 
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a number of years and their inclusion posed no 
problems. They include: 

1. Apgar Scoring Sheet. 2. Personal Health 
Record. 3. Personal Immunization and T.B. Con- 
trol Card. 4. Medical Services — Case History Sheet. 
5. Medical Services — Progress Notes Sheet. 6. 
Medical Services — Treatment Record. 7. Medical 
Services — General Case History Summary. 8. Den- 
ver Developmental Screening Test. 9. Infant Boy’s 
and Girl’s Height and Weight Charts — based on 
studies of White children in Boston conducted by 
the Harvard School of Public Health. 10. Birth 
Certificates of the Northwest Territories and the 
Provinces of Canada. 11. Death Certificates of the 
Northwest Territories and the Provinces of Canada. 
12. Asmall group of other miscellaneous forms. 

Most of the above forms were completed by 
public health and community nurses in their day to 
day work. Where a child was seen by a physician it 
was necessary to obtain the relevant information 
from his office records. If a child was hospitalized, 
the hospital was asked for a summary of the child’s 
stay in hospital. On occasion, information was ob- 
tained about an infant or his family from unusual 
sources, such as the RCMP, or the local priest. For 
the sociological record, specially trained interview- 
ers were employed in about half the cases to com- 
plete the interviews. 


Nurse Coordinator 


Due to the complexity of the study and the 
need for complete and organized records, a nurse 
coordinator provided orientation and instruction to 
doctors, nurses and medical record librarians in 
each community. She was responsible also for su- 
pervising the collection of data and managing the 
day to day progress of the study. The nurse coordi- 
nator developed a manual of instruction outlining 
methods assuring accurate and full collection of 
data. She prepared audio-visual transparencies of 
forms and videotapes of pertinent test procedures 
to orient the field staff of the survey. Between 
October 1972 and April 1973, the nurse co-ordinator 
travelled 70000 km contacting and training those 
who would be involved in collecting the data. Dur- 
ing these visits contact was made with the nurse- 
in-charge, the doctors, and the local health team. 
Where possible, this visit included the health aides 
and interested community leaders. To all she 
stressed the importance of the completeness of 


records, including home visits, attempted home vis- 
its, and the maintenance of complete treatment 
records. 

Special emphasis was placed on obtaining au- 
topsy consents, if at all possible, in all cases of 
death including stillbirths. In this matter the pa- 
thologist visited hospital centres in Inuvik and Yel- 
lowknife and outlined the desired autopsy protocol. 
Special arrangements were made with air carriers 
for the delivery and return of the bodies of those 
autopsies performed in Southern centres. 


COLLECTION OF DATA 


Initially planned to begin on January 1, 1973, 
the study was postponed as it was impossible to 
orient all the field staff by that date; instead the 
study was carried out between the dates of April 1, 
1973 and March 31, 1974. 

A large proportion of the field personnel sent in 
data regarding deliveries between January 1, 1973 
and March 31, 1973. This became a pilot project 
pretesting the data collection system in the field, 
and allowed the remedy of some difficulties arising 
in implementing the study design. This pre-project 
activity was only a limited operation. 

All the information from the field was sent to a 
central study office in Edmonton. Upon receipt 
there, each new case had all records examined for 
completeness of detail and accuracy of entry. Those 
deficient, missing information, or improperly pre- 
pared, were returned to the originator for comple- 
tion or clarification. The office staff maintained a 
check list which established all the records nor- 
mally expected for each case. 

To permit easier handling of the data, the study 
was divided into calendar quarters and also into 
area zones. The cases were then entered according 
to zone, quarter, name and medicare number. The 
medicare number was an important link as it fa- 
cilitated tracing patient-doctor contacts through the 
computer data bank of the Territorial Hospital In- 
surance Service. All study patients were identified 
in this manner. 

All private doctor-patient contacts outside of 
the Northern Medical Services system were identi- 
fied via the Territorial Health Insurance System. 
Subsequently the doctors’ files were examined for 
each contact to obtain the diagnosis and all other 
necessary information. 
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Sequence of Data Collection 


The research protocol called for those records 
dealing with the pregnancy and parturition to be 
sent to Edmonton within two to three weeks of 
delivery. The Denver Developmental Screening Test 
(DDST), the nutritional record and the child’s he- 
moglobin were to be supplied at six and twelve 
months of age. During the first year of life, socio- 
logical interview was to be completed and the infor- 
mation recorded on the sociological questionnaire. 

On the infant’s first birthday, all records not 
already forwarded were photocopied and mailed to 
the study office. This included the immunization 
record, treatment records, progress notes, growth 
charts, and any admission and discharge summa- 


ries. 

In the event of a stillbirth or an infant death, 
as much as possible of the above information was 
searched out, collected and forwarded to the study 
office. In addition, permission for an autopsy was 
to be obtained if at all possible, with the clear 
understanding that the body would be returned to 
the settlement for burial. A copy of all autopsy 
findings was forwarded to the NWIT'PIMMS office 
for inclusion in the record. 

The above outlined the original proposed proce- 
dure. It was to be expected that, in such a complex 
study, plans could not always be followed in their 


entirety and a number of problems became appar- 
ent. 


Problems in the Collection of the Data 


Many difficulties were encountered in the col- 
lection of data for this study, some were related to 
the data collection itself, and others to the environ- 
ment of the Territories. The major complication 
was communication. On the “macro” level this in- 
volved mechanical types of trouble such as trans- 
portation, radio and telephone transmission and 
mail service; at the “micro” level it involved inter- 
personal and cross-cultural communication. 

The distances and the climate of the North 
made transportation both difficult and unpredict- 
able, with the possibility that personnel, records, 
or materials could be stranded in a settlement for 
weeks. 

The vagaries of the Arctic geography and cli- 
mate also made radio and telephone transmission 
uncertain during the time the study was conducted. 


The mail strikes of 1974 and 1975 slowed delivery 
of records to the study offices, and led to the loss of 
a small percentage of the data; this necessitated 
resubmission by the settlement nurses. 

Cultural values and practices presented cer- 
tain problems in communication and data collec- 
tion. An example was the difficulty of obtaining 
complete and accurate medical and obstetrical his- 
tories from Native women. Another illustration was 
the ease with which the Inuit and Indian peoples 
gave up and adopted children. Such actions led to 
one child having more than one name and many 
times involved more than one spelling of those 
names. Compounding this, each name might have 
its own medicare number. This misidentification of 
children made it necessary to devise a very tight 
identification control system which depended on 
information from independent sources. 

Language was a problem when providing health 
care and obtaining accurate information from Na- 
tive parents in a community. Sometimes informa- 
tion was secured through an interpreter who did 
not necessarily provide literal translation of what 
was said. 

The birth and death certificates available were 
not always completed accurately or filed promptly. 
This problem was lessened as the hospitals and 
nurses in the Territories supplied the study centre 
with the medical records relating to birth or death 
shortly after the event occurred. 

Another difficulty in collecting data was the 
mobility of the population being studied. Most com- 
monly this affected the White population, as it 
moved freely in and out of the Northwest Territo- 
ries. With the Native peoples there was also mobil- 
ity, but usually only between settlements or districts 
within the Northwest Territories. The mobility prob- 
lem was offset by the fact that the major part of the 
populace was “captive” in the sense that all the 
health records were readily available. The access to 
all nursing station records, and the majority of 
doctor and hospital records, supplied the informa- 
tion on essentially all the professional health care 
of these people. While mobility in many projects 
was taken as a matter of course, in this study with 
our “captive” population, the problem was greatly 
reduced. Although mobility could not be controlled, 
the wanted data showed on the records available 
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and therefore could be taken into account during 
the data analysis. 

Accurate data collection depends upon stan- 
dardized techniques and trained staff. With the 
turnover of the field personnel throughout the study, 
maintenance of consistent collection techniques pre- 
sented a continuing challenge. To circumvent such 
situations each new nurse, prior to going to the 
Territories, was oriented as to the purpose, plan, 
methods, and techniques of the study. Throughout 
the study the nurse co-ordinator visited all the 
nursing stations periodically and restated the pro- 
cedures of data collection with the nurses. It was 
interesting to note that, even with the turnover of 
nursing staff, the committee found the reporting 
from the nursing stations as good as or better than 
that received from hospitals or doctors’ offices. 

The all important sociological questionnaire was 
a problem unto itself. This was due to the personal 
and confidential nature of the questions and in 
part to the other problems mentioned above. The 
sociological data were obtained in a variety of ways, 
with most collected by specially trained interview- 
ers who went into a community and obtained infor- 
mation directly from the family concerned plus the 
local nurse, RCMP, or priest. Community nurses 
and health workers were responsible for the next 
largest proportion of data. Because a large number 
of Whites moved out of the Territories, it was nec- 
essary to contact them by mail asking that they 
complete the questionnaire. Of the 141 so affected, 
98 were contacted and 60 responded — one family 
from as far away as Africa. The mail strike of fall 
1975 undoubtedly was a negative influence on the 
number of returns which were received. 

Another aspect of the sociological data was that 
while the questionnaire was supposed to have been 
completed within the first 12 months of the child’s 
life, in many cases it was not finished until well 
after the first birthday. This was circumvented by 
asking the families to respond in terms of their 
circumstances during the child’s first year of life 
rather than to their circumstances at the time of 
the completion of the questionnaire. 


DATA MANAGEMENT 


To accept and edit the vast amount of data 
collected, a CCISS (Conversational Computer In- 


formation and Statistical System) program was used 
to prepare an edited data file in a form readily 
managed by computer. The CCISS program was 
specifically designed for the organization, editing, 
and statistical processing of complex health sci- 
ences data. 

To establish the master data set it was neces- 
sary to design individual records for each major 
type of information obtained. This study had 20 
Record Types with each made up of from 6 to 45 
individual variables. In the building of the data file 
it was necessary to convert all information into a 
numeric code which would permit easier manage- 
ment of the data. With this technique it was pos- 
sible to extract specific information from each case 
and insert it in numerical form on an encoding 
sheet. For the actual tedious, meticulous process of 
encoding, the committee employed a medical record 
librarian and a nurse midwife. Over a period of one 
year they performed the entire encoding process 
assuring a consistency not possible in any other 
way. 

All the data of a case (1 subject) were entered 
on an individual encoding form. About 30 forms 
made a batch and when three or four batches were 
completed they were sent to the computing centre 
for keypunching, editing, and transcription to a 
master tape. A total of 35 Boolean expressions were 
created to detect inconsistencies and errors in cod- 
ing. When an error was detected, the pertinent 
information was checked and the error corrected. 
The percentage of errors detected was less than 
one percent and was due to the conscientious and 
consistent work of the two encoders. 

The coding operation was verified by a double 
coding system where a third encoder re-entered by 
random selection five percent of the sample. These 
recoded sheets, checked against the initial coding 
for inconsistencies, showed an error rate of 0.88 
percent. 

Upon completion of the encoding and editing 
process, the master data file was then analyzed 
using the Statistical Package for the Social Sci- 
ences (Nie et al., 1975). 


DATA ANALYSIS 


The techniques used in the analysis of the data 
varied considerably with the subject matter of the 
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chapters, therefore, specific details can be found in 
the relevant sections of the report. However, due to 
certain relatively unique characteristics of the data 
set, some general comments are necessary. 

The statistical analysis of most surveys is based 
on the premise that only a portion, or sample, of 
the total population is being investigated and in- 
ferential statistical techniques are used to relate 
the findings in the sample to the whole population. 
The present study is different in that all the in- 
fants born during a one year period were studied: 
where data are missing it is due to factors beyond 
the control of the investigators. The conclusions 
drawn regarding the factors influencing the health 
of the infants during their first year of life are 
based on observations made on the entire popula- 
tion of infants: no sampling was used. 

If the data set is to be considered as a sample it 
has certain flaws. The most important flaw is that 
it represents only a point in time — the years 1973- 
1975; extrapolations beyond this time frame are 
possible but there is no guarantee that the factors 
acting in 1973-1975 to influence health continued 
to act beyond this time. However, it is the candid 
opinion of the authors that most of the influencing 
factors have not changed significantly. 

A second important consideration in extrapo- 
lating beyond the data set is that the uncertainty 
which exists in the present data set is due not to 
sampling error but rather to non-response, mea- 
surement error, and bias which can not be evalu- 
ated by statistical inference. 

Notwithstanding the above comments, the 
reader will note that in various parts of the text 
inferential statistics are employed. A main reason 
for this is that some readers will want to extend the 
findings of this study and generalize over a longer 
period of time. For these readers, the inferential 
models have been utilized, but should be used only 
with the recognition that the data set constitutes a 
cluster sample taken over a short period of time. 
For those readers who feel that there is not an 
adequate basis to treat the data set as a sample, 
the results are presented descriptively. In either 
case, the differences observed between various 
groups and variables are real: they did not occur by 
chance. The significance of these differences, in 
biological or sociological terms, is harder to deter- 


mine and will be discussed in the appropriate sec- 
tions of this report. 


CRITICISM OF THE STUDY METHODS 


Where possible, and deemed reasonable, the 
deficiencies or limitations of a particular type of 
data will be discussed within the particular section 
of the report concerned with that information. Hope- 
fully this will allow a more objective judgement of 
the quality of the relevant data being analyzed. 
There are, however, certain general comments 
which may be discussed at this point. The major 
criticisms which could be directed to this study are 
concerned with: 


The Sources and the Collection of Data 


Data had been collected from a variety of indi- 
viduals, in a variety of ways, by individuals with 
differing degrees of education, interest, and exper- 
tise and who may not have been trained in the use 
of the specific techniques employed in this study. 
This naturally led to concern about the quality of 
data. 


The Accuracy of the Reported Events 


This was most evident in those sections depen- 
dent on obtaining an accurate history from an indi- 
vidual who was not inclined or able to communicate 
clearly with the investigator. This was felt to be an 
important factor in the data describing maternal 
history, previous obstetrical history, and the socio- 
logical information. 

Inaccurate data for the maternal history and 
previous obstetrical history, while of much con- 
cern, did not affect the basic results of this study. 
However, the inability to assess accurately the so- 
ciological variables was more serious, and the in- 
terpretation of the more subjective aspects of the 
questionnaire should be tempered with caution. 


The Accuracy of Physical Measurement Data 


Data such as heights, weights, blood pressures, 
etc., were somewhat in question as they were re- 
corded by health personnel under non-standard- 
ized conditions with varying types of equipment. 
This makes precise comparison between individu- 
als questionable. However, most biological and an- 
thropometric measurements were made under 
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semi-standard conditions with semi-standard tech- 
niques. Therefore comparisons between individu- 
als were possible if the differences to be detected 
were of sufficient magnitude. Thus, a child falling 
on the third percentile for weight was likely to be 
significantly smaller than a child of the same age 
and sex who falls on the fiftieth percentile for 
weight, even though the techniques and instru- 
ments used for measurement were not identical. 


Obscurities in the Questionnaire 


This led to inaccuracies in the data. In certain 
instances it became apparent that the question- 
naire (or survey sheet) contained questions which 
were difficult or impossible to answer. This was 
evident in the nutrition questionnaire, where a 
question regarding the measurement of the con- 
sumption of sweets per week by the family was 
impossible to answer accurately. Where it was ap- 
parent that a question was answered consistently 
in an ambiguous or inaccurate manner, that par- 
ticular question was eliminated from further analy- 
sis. 


The Applicability of Certain 
of the Instruments 

Certain of the measurement instruments em- 
ployed in this study may have been inappropriate 
for the population under study. A prime example is 
the assessment of infant development using the 
Denver Developmental Screening Test — a test 
designed for a population group with different cul- 
tural and developmental norms, and therefore of 
value in this study only when making gross as- 
sumptions about the development of native chil- 
dren. 


Defects in the Study Design 


A number of defects became apparent as the 
study progressed. Some of these were: 

1. Pretesting of survey forms was done to a cer- 
tain extent early in the study; however, con- 
straints of time and resources prevented more 
complete pretesting. Certain forms, those of 
the DDST and the nutrition questionnaire were 
not pretested for this study. The sociological 
questionnaire was pretested to some degree in 
an unofficial pilot study, but the subsequent 
modifications were not pretested prior to this 


study. More complete pretesting would have 
picked up numerous small problems that 
cropped up later and which made data analysis 
more difficult. 

2. No allowance was made for a pilot study to 
precede the main study. This prevented the 
detection of errors in the technique of filling 
out forms and in the integrity of data. 

3. The frequent necessity of using an interpreter 
to complete the questionnaires made it impos- 
sible to determine if the interpreted questions 
and answers were understood and given cor- 
rectly. 

4. In some instances, because of the private na- 
ture of some of the questions, the responder 
may have been unwilling to give a complete or 
correct answer. 

5. Complete records were obtained in only 41 per- 
cent of cases. This does NOT mean that the 
data for the other 59 percent of cases is invalid. 
It means only that a totally complete report of 
all the requested information was not obtained. 
In most cases the records are incomplete to 
only a very minor degree and serious loss of 
data occurred in only a very few cases. In the 
case of children of White parents, the major 
source of incomplete records was their move- 
ment out of the NWT during the study year. 

6. The exact criteria describing a specific disease 
state were not defined. This has made it diffi- 
cult to analyze accurately the nature and fre- 
quency of morbidity and may have tended to 
bias the analysis (See Chapter 8). 


Comment 


While the deficiencies outlined above and in 
the body of the report do weaken the validity of the 
final document, these limitations are common to 
this kind of research and they do not detract from 
its considerable strength. Perhaps the greatest 
strength is that the population studied is a “cap- 
tive” health population, one that permits ready 
access to all nursing, medical, and hospital records 
possible. The report provides information in near 
totality on almost all medical problems experienced 
by this population and the medical care it received. 
Secondly, the “population” studied is in reality three 
different populations — two Native populations, 
Inuit and Indian, with varying degrees of 
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acculturation and one “control” population the 
White, who had a way of life in the North not that 
far removed from Southern living standards. Thus, 
this study provides a rich source of unique com- 
parative data describing the medical, social, ob- 
stetric, and nutritional environment of a population 
in transition. Information to this degree of com- 
pleteness has never been collected in Canada be- 
fore and, to the author’s knowledge, is rare 
anywhere else in the world. 


Chapter 2 
The Setting of the Study — The Northwest Territories 


by C.W. Hobart, O. Schaefer, F.H. Silversides 


INTRODUCTION 


In the Spring of 1973 when this study was 
launched, the Northwest Territories was no longer 
the home of a widely scattered and isolated popula- 
tion, rather it was a land in change; change from 
an isolated traditional mode of living to the hustle 
and bustle of a land “on the move.” Mining and 
mineral exploration throughout the Territories, the 
influx of Whites, plus an expanding Government 
influence, had a massive impact. In the southwest- 
ern corner of the Territories hamlets were growing 
into towns and some towns were beginning to look 
like small cities. Yellowknife, the Territorial capi- 
tal, had about 8000 permanent residents; Hay River, 
the shipping point upstream on the Mackenzie 
River, had a population of over 3000; and Inuvik on 
the Mackenzie Delta at the other end of the ship- 
ping lane, claimed a similar number. Part of the 
year these small bustling centres were so swollen 
with transients that they seemed much larger. 

With the clustering of people into settlements 
and the linking of these communities together by 
frequent and regularly scheduled airline flights, 
the isolation of the Northern resident had largely 
disappeared. Days when people looked forward to 
one or two charter flights in the Winter and Spring, 
and to “ship time” in the Fall, were gone for most of 
the Territories. It was a rare populated area that 
did not have at least one scheduled flight a week; 
the few that saw a scheduled flight once a fortnight 
or less usually had many other flights chartered by 
the various branches of the Territorial or Federal 
Government, by commercial or research interests, 
and in some localities by natives bringing liquor 
into the community. 

These changes, although of immense impact on 
every aspect of native life, left the land itself largely 
unchanged. It was still a vast subcontinent of ice 
and snow, taiga, lakes, and tundra. 


THE NORTHWEST TERRITORIES 
Geography 
The Northwest Territories is the largest, most 


northerly and most sparsely populated political ju- 
risdiction in Canada (Figure 2-1). With a lateral 
extension ranging from approximately 60 to 140 
degrees West longitude, and a vertical extension 
from 60 to 84 degrees North latitude, it covers 
more than one third the area of all of Canada, yet it 
includes less than one half of one percent of the 
total population of Canada. It is sub-divided by 
Northern Medical Services into four administra- 
tive zones: Baffin, Inuvik, Mackenzie and Keewatin. 
This subdivision is illustrated in Figure 2-1. 

This is an area characterized by rather wide 
geographical extremes. The tree line crosses the 
western part from the Mackenzie Delta in a south- 
easterly direction. The area south and west of this 
is forested, while the region north and east is tree- 
less tundra. The Western portion of the Territories 
is a continuation of the Great Central Plain of 
North America and is generally flat, while that 
area to the East is mainly made up of the Canadian 
Shield. 


Climate 


The climate reflects similar diversity, although 
the mean values reported tend to mask the more 
dramatic extremes. The warmest areas are in the 
South of the Northwest Territories and in the Mac- 
kenzie Delta. Thus, in Fort Smith, next to the Al- 
berta border at the 60th parallel, the mean July 
temperature is 16°C and the mean January tem- 
perature is -10°C. Aklavik, above the 68th parallel 
in the Mackenzie Delta, is similar though cooler 
with mean July and January temperatures of 14°C 
and -29.3°C respectively. 

The coldest areas are in the high Arctic. In 
Resolute Bay the mean July temperature is only 
4.4°C and the mean January temperature is -32°C. 
Communities in the south and next to large bodies 
of water, like Yellowknife on the shore of Great 
Slave Lake, may experience as many as 113 frost 
free days per year; however, Fort Smith, 360 km 
farther south, and away from this lake, averages 
only 59 frost free days. North of the Arctic Circle, 
the 24 hours of daylight in summer ensures a sub- 
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stantial number of frost free days in these regions 
but the average daily temperatures are not very 
high; thus Coppermine has an average of 53 frost 
free days per year, quite similar to Fort Smith 
mentioned above. 

The Southern part of the Territories tends to 
have lower wind velocities and higher precipitation 
rates, while the barren lands are characterized by 
the reverse pattern. For example Fort Smith has a 
mean annual wind velocity of 10.5 kph and Cam- 
bridge Bay on the south coast of Victoria Island 
(69th parallel) has a wind velocity averaging 22 
kph with only 28 cm of precipitation per year. 


THE COMMUNITIES OF 
THE NORTHWEST TERRITORIES 


There are many criteria under which the 59 
towns and settlements in the Northwest Territo- 
ries might be grouped for summary discussion: size, 
ethnic composition, facility of communication with 
the South and geographical considerations are only 
some examples. 

For this description, communities in the Terri- 
tories are broadly divided into Mackenzie Basin 
communities, with each of these regions further 
sub-divided. The reasons are geographic, historic, 
and ethnic. The Mackenzie Basin is below the 
treeline while the Arctic zone is above it; the Mac- 
kenzie Basin generally has had earlier and greater 
continuity of contact with Euro-Canadian culture 
than has the Arctic zone; and finally, in terms of 
aboriginal residents, the Mackenzie Basin commu- 
nities are Indian, while the aboriginal residents of 
the Arctic are the Inuit. The interface of these two 
ethnic groups is in the Mackenzie Delta, specifi- 
cally at the communities of Aklavik and Inuvik. 
The south end is Indian and the north end Inuit. 

This ethnic division does not result in a change 
of any governmental administrative zones. The map 
(Figure 2-2) illustrates these differences more 
clearly. 


The Mackenzie Basin 


The communities of the Mackenzie Basin can 
be divided into three sections: the communities of 
the Upper Mackenzie and Great Slave Lake area, 
those of the Middle Mackenzie, and those of the 
Mackenzie Delta. 


The Upper Mackenzie and 
Great Slave Lake Region 


This region starts in the South and West at the 
boundaries of Alberta, British Columbia, and Yu- 
kon Territory. To the East it is limited by the 
treeline, with the only arbitrary boundary the north- 
ern one, which was drawn to include Rae-Edzo 
(together with its satellite community of Lac la 
Martre), and Fort Simpson. At the time of the study 
these communities were the northern limits of the 
highway system in the Territories. This was seen 
as a significant basis for demarcation because in all 
of the major settlements of this zone highway-borne 
influences penetrated easily from the South. North 
of this region, movement in and out of the commu- 
nities from the South was restricted to air travel 
which imposed a significant filtering process. 

The Upper Mackenzie Region is that part of 
the Northwest Territories physically closest and 
most accessible to southern Canadian influences. 
Here are the communities with the highest propor- 
tion of non-natives. Pine Point, essentially a min- 
ing company town, is over 90 percent White. 
Yellowknife, the capital and largest city of the Ter- 
ritories, is estimated to be over 85 percent White 
population. Hay River, the port upstream on the 
Mackenzie River, is estimated to be over 75 percent 
White. In Fort Smith, in many respects the Gov- 
ernment education centre of the North, about half 
are White. 

These cities set the “tone” of this region, but 
their influence extended to other lesser communi- 
ties which reflected the cultural encounter process: 
Fort Simpson, effectively the end of the road down 
the Mackenzie River, a majority White population; 
Fort Providence, on Great Slave Lake, with more 
than one third White; and Fort Resolution over 60 
percent White. 

The remaining towns and settlements of this 
region tended to be distinctively Indian in make- 
up. With over 1000 inhabitants, and more than 90 
percent Native, Rae-Edzo was the largest Indian 
community in the Territories. Most Indian commu- 
nities were very small with only Fort Liard and 
Snowdrift having as many as 250 people. The ma- 
jority of these places did not have a highway con- 
nection with the South. These small communities 
represented a crucible in which were melded the 
old way of life of the bush, which many of the 
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residents were involved in no more than 10 or 15 
years ago, and the new way of life exemplified by 
Yellowknife, Hay River and Fort Simpson. 

Yellowknife, Fort Smith, Hay River, and Fort 
Simpson had hospitals; all had liquor stores as 
well. Pine Point had ready access to the hospital at 
Hay River. Of the remainder, Snowdrift, Fort Reso- 
lution, Rae-Edzo, Fort Providence, and Fort Liard 
had nursing stations and Fort Providence had sev- 
eral lounges where liquor was served. None of these 
had liquor stores. Liquor was readily imported into 
the settlements, either by mailing orders to the 
Territorial Liquor Stores or by chartering a plane 
into the nearest town having a liquor store. When 
the latter procedure was used very large shipments 
would frequently be imported. 

None of the remaining settlements in this re- 
gion had nursing stations. Liquor was obtainable 
in these smaller communities in the same ways as 
the next larger communities, but because of their 
lesser acculturation they probably consumed less 
liquor per capita than did the larger settlements. 
Because of the easier availability of “store-bought” 
liquor there appeared to be much less “home brew” 
making than in the past. This latter observation is 
general throughout the NWT and remains so to the 
present day. 

In summary, the communities of the Upper 
Mackenzie region were clearly divided into the 
larger towns which reflect the White impact, and 
smaller settlements which were traditional in com- 
position and orientation. 


The Middle Mackenzie Region 


This region was made up of six communities: 
Wrigley, Fort Franklin, Fort Norman, Colville Lake, 
Fort Good Hope and Norman Wells. The first five 
were similar to the smaller Indian communities of 
the Upper Mackenzie Region but larger in size, 
ranging from 250 to 400 people. Colville Lake was 
the only community lacking regular air connec- 
tions; however, planes were readily chartered. It 
also lacked a nursing station, a facility enjoyed by 
all the other communities mentioned. 

Norman Wells stood apart from the other com- 
munities by being predominantly White company 
founded and operated (Imperial Oil). The town had 
a liquor outlet and also enjoyed the benefits of daily 
jet service to Inuvik and Yellowknife; however, its 


influence in the region was limited by the competi- 
tion of the larger towns to the south and Inuvik to 
the north. 


Mackenzie Delta 


There were only five communities on the Mac- 
kenzie Delta proper: Arctic Red River, Fort 
McPherson, Aklavik, Inuvik, and Tuktoyaktuk. To 
these should be added Sachs Harbour on Banks 
Island, and Paulatuk, about 129 km east along the 
coast, as they were a part of the hinterland of 
Inuvik and the people in these two settlements had 
close kinship with the Inuit people of the Delta. 

The Delta was an “interface” zone and very 
well could have been called the melting pot of the 
Territories. Here Indian, Inuit, and Euro-Cana- 
dian influences and individuals met and inter- 
mingled as they have done for almost a century. 
This contact was more restricted in Inuvik which, 
because of the differences in the housing and utili- 
ties, was more segregated than any of the other 
Delta communities. 

The communities of this region fell clearly into 
three clusters. Inuvik and Aklavik had the most 
heterogeneous population of any in this region. The 
dominating centre was Inuvik. In 1971 Inuvik had 
a population of about 3000 which by 1974 had 
jumped to over 4000; the increase was due to a 
large influx of transients. Nearly 70 percent of the 
population was White, 15 to 20 percent Inuit, less 
than 10 percent Indian and the remainder Metis. 
In Aklavik the population was made up of Inuit 42 
percent, White 22 percent, Indian 21 percent, and 
Metis 15 percent. 

The second element included two Indian settle- 
ments: Fort McPherson, having a population of 
about 850 during the study period, and Arctic Red 
River with slightly less than 100. Both were pre- 
dominantly treaty Indian with relatively few Metis 
and no more than 10 or 12 percent White. 

The third group of settlements included 
Tuktoyaktuk with about 680, Sachs Harbour with 
a population of about 140, and Paulatuk having 
almost 100. These were all predominantly Inuit 

settlements with less than 10 percent White resi- 
dents. 

In 1972 — 1974 there was a 100 bed hospital in 
Inuvik while Fort McPherson, Aklavik, and 
Tuktoyaktuk had nursing stations. Arctic Red River, 
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Sachs Harbour, and Paulatuk, being too small to 
have nursing stations had health stations stocked 
with adequate supplies of drugs and staffed by 
trained lay dispensers. These settlements were in 
radio contact with Inuvik, so that medical advice 
could be received over radio-telephone and a medi- 
cal evacuation arranged in event of a medical emer- 
gency. 

Inuvik had a Territorial Liquor Store and in 
Fort McPherson beer had been sold through the 
Hudsons Bay Store since 1972. The proximity of 
the communities located on the Delta to Inuvik 
made liquor from this source readily accessible 
throughout the year. One consequence of the gen- 
eral affluence which the oil exploration boom had 
brought to this area was the flights to purchase 
liquor in Inuvik, which were chartered with sur- 
prising frequency by the Native people in this area. 


The Arctic Region 


The Arctic Region was divided into three zones: 
the Central Arctic, the Keewatin, and the Baffin. 


The Central Arctic 


All the settlements in the Central Arctic were 
primarily populated by Inuit. The two largest were 
Coppermine having a population of about 730, and 
Cambridge Bay on Victoria Island, with about 670 
residents during the study period. Cambridge Bay 
was the dominant “centre” of the area, with jet 
flights to and from the South two or three times a 
week. From Cambridge Bay small twin Otter flights 
fanned out to Holman Island, Gjoa Haven, Spence 
Bay, and Pelly Bay. At various times during the 
1972 —1975 study period Coppermine had between 
two and four Twin Otter or DC-3 flights to and 
from Yellowknife each week. 

Cambridge Bay was the only settlement in this 
zone with a doctor during the study period. He was 
located at the Nursing Station and had only the 
usual nursing station equipment and personnel at 
his disposal. Coppermine, Holman Island, Gjoa 
Haven, Pelly Bay, and Spence Bay had the regular 
nursing stations staffed by one or two nurses. 

Beer, available from the Hudsons Bay Com- 
pany in Cambridge Bay, was the only alcoholic 
beverage to be purchased locally in this zone. People 
in Coppermine and Cambridge Bay ordered in li- 
quor from the Territorial Liquor Store at Yellow- 


knife. The orders from Coppermine for January 
through December 1973 totalled about $14,800.00 
(personal communication, C. Hobart). These re- 
flected both the relative sophistication of the peo- 
ple and the rather easy availability of wage 
employment in these two communities. The other 
four settlements in the zone were quite “dry” and 
only Spence Bay showed signs of a growing interest 
in alcohol. 

The settlements of Coppermine, Holman Is- 
land, and Pelly Bay were favourably located so far 
as caribou, fish, seal and white fox resources were 
concerned. Unfortunately, the same could not be 
said of the other three settlements, with Gjoa Ha- 
ven being particularly poorly situated. The result 
was that while welfare clients were uncommon in 
the first three they were much more numerous in 
both Cambridge Bay and Spence Bay, and com- 
prised a very large majority of those living in Gjoa 
Haven during certain seasons of the year. 

In addition to the places described above there 
were two other locations in this zone where num- 
bers of families had spent most of the year during 
one or more years of the study period although 
neither could be described as a permanent settle- 
ment. Bathhurst Inlet is a deep inlet cutting into 
the Arctic coast extending to a distance of 322 km 
south-south west of Cambridge Bay. A number of 
people had hunting camps scattered along the coast 
of this inlet and the Roman Catholic Church oper- 
ated an informal trading post at Bay Chimo toward 
the mouth of the inlet to make supplies available to 
people over-wintering there during some years. 
Some reasons for the relative popularity of 
Bathhurst Inlet were that it was a good area for 
meat, fish, and fur and the life style contrasted 
with Cambridge Bay, which was widely perceived 
as a rather disorganized settlement characterized 
by much drinking and violence. 


The Keewatin 


The Keewatin includes the five communities of 
Eskimo Point, Rankin Inlet, Whale Cove, Chester- 
field Inlet, and Repulse Bay along the West coast of 
Hudson Bay together with Coral Harbour on 
Southhampton Island, and Baker Lake in the bar- 
ren lands. All of these communities in the Keewatin 
had nursing stations, but only Rankin Inlet pro- 
vided any alcoholic beverage. The residents in all of 
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these Keewatin settlements, as well as in all but 
two of the Baffin settlements, were overwhelm- 
ingly Inuit. 

The earliest centre of dominance of the Keewa- 
tin region was that of Chesterfield Inlet. At one 
time it was a major centre of Roman Catholic activ- 
ity with a residential school and an active treat- 
ment hospital, but in the early 1960s these 
institutions were closed. 

Rankin Inlet, a mining centre in the 1950s has 
increasingly been made the main administrative 
centre. It has attracted most of the Inuit popula- 
tion, and some administrative functions from nearby 
Chesterfield Inlet and Churchill in Northern Mani- 
toba. With a population of almost 600, Rankin Inlet 
was exceeded in size by both Baker Lake, with 
about 800, and Eskimo Point which had a popula- 
tion of about 700. The Manitoba harbour of Church- 
ill, at the end of a rail line from the South, was and 
still is the supply centre by ship in summer and by 
regular air traffic year round. Here also is the 
nearest hospital for Keewatin patients. 

Three communities: Eskimo Point, Whale Cove, 
and Rankin Inlet had received refugees resettled 
after starvation afflicted the barren lands Inuit 
during the later 1950s. Between 1958 and 1962 the 
population of Rankin Inlet was also increased due 
to mining activities. At the time of the study all 
were overcrowded communities with poor meat and 
fur resources, which resulted in large portions of 
the inhabitants of each being on welfare for much 
of the year. Eskimo Point did not even have an 
adequate fresh water supply, and its site was often 
marshy during the summer. Repulse Bay and Coral 
Harbour were smaller and more fortunately located 
so far as local resources were concerned, and conse- 
quently the welfare case load in these two settle- 
ments was distinctly lighter. Chesterfield Inlet, at 
one time a major centre of Roman Catholic activity 
with a hospital and residential school, since 1959 
had lost its pre-eminence and some of its popula- 
tion to Rankin Inlet. 


The Baffin Region 


This was the largest of the regions considered, 
approaching in size the area of all the other regions 
combined. For convenience it can be divided into 
the Lower Baffin and the High Baffin. 

The Lower Baffin included all five of the settle- 


ments at the South end of Baffin Island, Sanikiluaq 
on the Belcher Islands and Port Burwell at the 
mouth of the Hudson Strait. 

Clyde River on the East coast of Baffin Island 
and Hall Beach and Igloolik on the East coast of 
the Melville Peninsula, although served by plane 
connection directly from Frobisher Bay, more closely 
resemble the High Baffin where they also have 
strong kinship ties. 

The dominant centre of Lower Baffin was 
Frobisher Bay, having about 2200 persons at the 
beginning of the study period, together with the 
only hospital and liquor store in the whole of the 
Baffin region. Jet planes from the South landed 
here several times a week, and scheduled small 
plane flights covered all of the smaller settlements 
in the Lower Baffin with the exception of Sanikiluaq 
and Port Burwell. 

Next to Frobisher Bay, the largest settlements 
in the Lower Baffin were Pangnirtung, Cape Dor- 
set, and Igloolik on the Melville Peninsula, with 
about 600 — 700 inhabitants each. All others had 
between 250 and 300 residents with the exception 
of Port Burwell, which had about 130 people. 

Most settlements were reasonably located with 
good local resources, and a number had augmented 
their incomes substantially by lithography, stone 
carving, and craft productions. The prints from 
Cape Dorset and the carvings from Dorset and 
Pangnirtung, as well as other Lower Baffin loca- 
tions, were in particular demand. 

Liquor was available only in Frobisher Bay but 
could be ordered in by other settlements. Alcohol 
consumption was not uncommon in most of the 
larger settlements of this area but, with the excep- 
tion of Cape Dorset, it did not appear to pose as 
great a problem as that encountered in Frobisher 
Bay, Inuvik, or Cambridge Bay. (The liquor store 
in Frobisher Bay was closed in 1976, and liquor 
poses much less of a problem than in 1973.) 

Resolute Bay was the transportation centre of 
the High Baffin, serving the Inuit settlements of 
Grise Fjord, Pond Inlet, and Arctic Bay, as well as 
a number of oil companies’ base camps and drilling 
sites. It is unique among the several Arctic centres, 
in that it received several jet flights from Edmon- 
ton in Western Canada and from Montreal in East- 
ern Canada. Its small planes flew on a 
semi-scheduled basis to Igloolik and Hall Beach as 
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well as to the three settlements mentioned above. 
There was no hospital at Resolute Bay, but in keep- 
ing with the other communities in the High Baffin, 
it had a nursing station. Liquor was available in 
the bar at the hotel in Resolute Bay, but orders for 
shipments into other communities could be placed 
only with the Territorial Liquor Stores. Modest 
sized orders were regularly received from Pond 
Inlet and Arctic Bay since the men from these 
communities had been regularly employed as casual 
labourers by Panarctic Oils Ltd. in the oil explora- 
tion activities of the High Arctic. 


LIVING PROBLEMS IN 
THE NORTHWEST TERRITORIES 


The size, the isolation, the widely spread but 
sparse population, the geography, and the extreme 
weather conditions characteristic of the NWT made 
life and health maintenance there very difficult. 
The basic health needs were those of good shelter, 
the accessibility of reasonably priced food, and the 
availability of water and sewage systems. Adequate 
housing, supportive of healthy living habits, was a 
major problem, especially for Natives. Over-crowd- 
ing, poor construction and lack of amenities re- 
sulted in the spread of infection, lack of cleanliness 
and mental strain. The lack of dependable commu- 
nication and transportation often exacerbated these 
problems. 

The unreliability of transport to and from the 
more isolated communities caused problems of ac- 
cess by patients to medical personnel, hospitals 
and other health facilities. For these reasons, small 
self-dependent health establishments were neces- 
sary in most communities regardless of cost. Trans- 
port of people and the necessities of life, such as 
adequate and proper foodstuffs, were dependent in 
most communities upon the airplane and the short 
annual use of water transport. The first incurred 
high cost and the need for a fairly sophisticated 
technology; the second was dependent on weather 
and was available only during the short, warm, 
periods of summer. Transport of people to and from 
the necessary facilities, such as schools and hospi- 
tals was also a high cost item and automatically 
restricted free movement. 

There were problems connected with the lack 
of access to sufficient and potable water supplies. 


Many parts of the North are semi-arid; the result- 
ing lack of suitable water caused little difficulty to 
a nomadic life style, but the development of perma- 
nent settlements greatly intensified this situation. 

Closely related to potable water was the matter 
of sewage disposal. In many parts of the North the 
“honey bag” was the typical means of disposing of 
raw sewage. Consequently there were the difficul- 
ties of poor sanitation procedures due to the lackof 
facilities and knowledge. 

Many of the problems of life in the North were 
those caused by the rapid change in ways of living. 
The trauma of transition from one culture to an- 
other was exemplified by the use of violence, abet- 
ted by alcohol, as well as many of the other 
psychological occurrences of a rapidly changing cul- 
ture. 

Associated with this difficult transition were 
high degrees of alcohol consumption, malnutrition, 
over-crowding, parental neglect, and outward vio- 
lence, most of which are fundamentally related to 
infant death. In the following chapters, this docu- 
ment will explore some of these phenomena in de- 
tail and will demonstrates their relationship to 
infant health. 


HEALTH CARE ORGANIZATION 
History 


From a medical/historical point of view, orga- 
nized medical and health care services in the North 
were, until relatively recent times and for a variety 
of reasons, conspicuous by their absence. 

The early resident physicians were usually re- 
cruited by the Hudson’s Bay Company and, in ad- 
dition to their main role as “Bay Traders,” received 
an extra stipend to concern themselves with the 
treatment of disabled and diseased natives. 

The Order of Grey Nuns was the first to estab- 
lish a hospital in the Northwest Territories; this 
was constructed at Fort Providence in 1867. From 
Confederation on into the first quarter of the twen- 
tieth century, penetration of health services into 
the North was a result of the actions of the Roman 
Catholic and Anglican missionaries. Mission facili- 
ties were built at 15 separate locations in the North 

between 1867 and 1953. 

The Federal Government in 1922 entered the 
Health Care picture in the Northwest Territories 
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when, in response to persistent representation by 
the Church to Ottawa, the first physicians were 
recruited to staff the six Mission Hospitals in the 
NWT. Dr. Brian Brett (1969), in his article “A Syn- 
opsis of Northern Medical History” places 1926 as 
the date of the first resident government medical 
officer in Pangnirtung on Baffin Island. By 1930 
there were six resident Medical Officers working in 
the Northwest Territories. Not until 1939 did the 
government start building and maintaining Health 
Care facilities, leading up to 1927 when a total of 
35 Nursing Stations and two government operated 
hospitals existed, plus a hospital largely built with 
federal funds but operated by the municipality of 
Yellowknife. 

The great number of hospital beds, reaching 
about 600 by 1950, were mostly supplied and oper- 
ated by missionaries and nuns in the Slave Lake 
area and Mackenzie Valley for a population of about 
5000 Natives and 5000 Others. This can be com- 
pared with little more than 200 hospital beds avail- 
able in all of the NWT in 1973, for a population of 
21000 Natives and 16000 Others. 

The situation can only be understood when we 
recall the epidemiological history of Indians and 
Inuit of the NWT in the first half of this century, 
and in particular the period 1920 — 1950, when 
most of these Mission Hospitals were built or en- 
larged. 

Following the first large-scale contacts with 
people from the outside was a wave of acute epi- 
demics in the Native population: measles, influ- 
enza, whooping cough. Relatively minor “childhood” 
diseases to those of the South, they spread like 
wildfire in these isolated virgin communities, af- 
flicting all age groups. Between 1905 — 1928, all of 
the Mackenzie Delta Inuit were affected, and 80 — 
90 percent died. Thereafter came the slower but 
not less deadly “White death,” tuberculosis, which 
infected practically everyone during the 1930s and 
40s, and raged unabated until the mid 1950s At 
that time the tide was turned by the advent of an 
effective drug treatment, together with the efforts 
of Government sponsored physicians and field 
nurses, who screened the population for new cases 
and sent the affected individuals to Government 
hospitals in Southern Canada or Church supported 
Mission Hospitals in the NWT. For a number of 


years, in the mid 1950s, 10 percent of all Inuit were 
in TB Sanatoria. This caused much family disrup- 
tion and social upheaval, which in turn influenced 
health attitudes and practices of the younger gen- 
eration, many of whom are the younger mothers in 
our study. 


THE NORTHWEST TERRITORIES 
HEALTH SERVICE 


Creation 


The Northern Health Service was organized in 
1954, largely as the result of the excessive morbid- 
ity and mortality in the North and the outcry from 
the various missionaries, police, traders, and many 
other people who were concerned. 

The Northern Health Service was a joint ven- 
ture of the Federal and Territorial Governments, 
with each paying a share of the health bill. The 
Service was responsible for providing a complete 
treatment and public health program. In those 
places where there were private physicians, den- 
tists, or non-government hospitals, the Northern 
Health Service relinquished its direct treatment 
activity, but still conducted a public health pro- 
gram and monitored the quality of health care de- 
livered to the area. Other responsibilities included 
the setting of standards of health care, the estab- 
lishment of health ordinances and regulations, and 

surveillance of the standards by environmental 
health officers. 

As in Southern Canada, the Northwest Territo- 
ries had a comprehensive, universally available 
health insurance program designed to cover hospi- 
tal and medical care costs. This insurance program 
fell under the authority of the Northwest Territo- 
ries Government. Cost-sharing arrangements ex- 
isted between the Territorial Government and the 
Federal Government for the construction of facili- 
ties and the provision of programs, based on formu- 
las pertaining to the percentages of White and 
Native populations served. The whole area of re- 
sponsibility for health care services and its financ- 
ing is undergoing continual review, as the Territorial 
Government progresses towards provincial status, 
and increasingly accepts the responsibility and au- 
thority for the provision and payment of health 
services. 
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Organization 


The Health Service is divided geographically 
into four Zones: Keewatin, Baffin, Mackenzie, and 
Inuvik. Each Zone is supervised by a Zone Director 
who is responsible for all health activity in his 
Zone. Each Zone Director reports to the regional 
office in Edmonton. 


Health Care Personnel 


In 1973 approximately 550 people were work- 
ing for the Northern Health Service. This included 
25 physicians, 11 dentists, and some 150 nurses. In 
addition there were certified nursing assistants, 
psychologists, health educators, environmental 
health officers, and auxiliary personnel such as 
clerks, stenos, caretakers, and interpreters. A large 
proportion of the hourly rated employees were 
drawn from the Native people, but there were no 
Native doctors, dentists, or nurses. The turnover 
rate among the professional people was and still is 
high, exceeding 50 percent per year. 

At the time of the study the private health 
sector in the North consisted of about 17 private 
physicians and about 6 private dentists, as well as 
nurses and other health personnel, who were ei- 
ther self-employed or employed with mission or 
municipally owned hospitals. There were 3 special- 
ist doctors in private practice, located in the larger 
communities of Yellowknife and Hay River. 


The Health Care Delivery System 


Health care delivery in the study period could 
be described as a graded system of health care. 


Family Medical Pack 


The simplest level of service was the “Family 
Medical Pack” provided to those families living off 
the land for periods of months at a time. The pack 
consisted of the usual medical supply of bandages, 
analgesics, etc., together with a broad spectrum of 
antibiotics, and it contained clear instructions 
printed in the language appropriate to the user. 
Some people in the South may feel this to be not 
“good medicine,” however, the reality was that in 
such situations the term “good medicine” was a 
relative one and any effective first aid provision 
was better than none at all. 
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The Health Station 


The simplest permanent health establishment 
was the Health Station. These facilities, 6 in all, 
were located in communities of less than 100 people, 
and were under the supervision of a lay dispenser. 
The lay dispensers came from a wide variety of 
backgrounds: a graduate nurse who was a house- 
wife in the community, a first aid man working 
with one of the oil companies, or a member of the 
local Native community. These persons had received 
a basic training in diagnosis and treatment, result- 
ing in their being able to render effective first aid 
treatment and capable of discussing symptoms and 
signs of disease or injury with the nearest available 
doctor or nurse. Each lay dispenser had a Treat- 
ment Manual and was equipped with a radio/tele- 
phone. One of the important parts of initial training 
was the emphasis placed upon the limitations of 
their actions, and when and how to obtain help 
from the nurse and the doctor. 


The Nursing Station 


The nursing station, of which there were 38 in 
1973, was the backbone of the Northern Health 
Service, and they were located in settlements with 
populations of from 100 to approximately 1000 
people. Each station was equipped with out-patient 
facilities, in-patient beds for the more seriously ill 
patients, and living quarters for the staff of from 1 
to 3 nurses or more. Of over-riding importance in 
the system was the sound judgement of the nurse 
as to what she could handle herself and what she 
should refer on to a doctor. 

The northern nurse had a wide range of re- 
sponsibilities and duties. She was required to be an 
astute diagnostician, to be able to institute effec- 
tive emergency treatment and to be well versed in 
the essentials of public health. In addition, she had 
to be skilled in midwifery and be able to extract 
teeth in an emergency situation. She was obligated 
to take x-rays and to some degree be able to inter- 
pret them. She had to perform minor laboratory 
procedures and possess considerable skill and apti- 
tude in handling individuals with emotional prob- 
lems. In addition to her medical skills she required 
many other personal attributes, as her relationship 
with people and agencies in the settlement often 

governed the attitude of the community to North- 
ern Health Services. 
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Because of the midwifery requirement, nurses 
of necessity had been recruited from outside Canada, 
particularly from Great Britain and New Zealand. 
As midwifery courses became more available, for 
example at Dalhousie University, many more Ca- 
nadian nurses were employed. 

In theory, doctors visited the nursing stations 
at regular intervals and medical consultation was 
always available by short wave radio. In practice, 
because of the conditions that have always existed 
in the Canadian North, the doctor’s visits could be 
irregular should weather conditions be such that 
he could not fly in, and the communications by 
radio/telephone during times of magnetic storms 
were very difficult or completely impossible for sev- 
eral days on end. These geographic complications 
placed an even heavier burden of responsibility on 
the nurse. When the weather grounded charter 
aircraft and atmospheric conditions prevented ra- 
dio communication, the nurse could well be on her 
own in caring for a very sick patient. 


The Health Centre 


Health centres were situated in settlements 
where already there existed facilities for the care of 
the sick. The emphasis was on preventive medicine 
and not that of providing direct patient care. There 
were 9 centres in the Northwest Territories and 
they were in many ways the Cinderella of the Ser- 
vice. Emergency treatment and evacuation of pa- 
tients were the dramatic events, but preventive 
medicine, in the long run, reduces the need for 
more and bigger health facilities and could pay the 
biggest dividends. 

The Health Centre staff consisted of the Public 
Health Nurse, the Community Health Representa- 
tives and in the larger centres, Public Health In- 
spectors. The Public Health Nurse and the Public 
Health Inspector performed roles comparable to 
their counterparts in the South, but greatly compli- 
cated by the weather, increased distances and poor 
communications. The Community Health Repre- 
sentative was a Native resident of the settlement 
who was trained in such topics as sanitation, diet, 
and the dangers of alcohol and other drugs. Per- 
haps their most important task was the translation 
of the aims of preventive medicine and the imple- 
mentation of it into a framework that could be 
readily understood and accepted by the commu- 


nity. They therefore played the vital liaison role 
between the Native community and Northern 
Health Service. 


The Hospital 


The largest health facility in the North was the 
hospital, which served not only the immediate lo- 
cality but a very large population of the North, 
such as Frobisher Bay, Yellowknife, and Inuvik 
and varied in size, the larger being staffed by teams 
of doctors, one of whom was a surgeon. 

With 7 hospitals in the Northwest Territories 
during the time of the study, a total of 38 doctors 
were stationed there. Some doctors were salaried 
employees of the Department of National Health 
and Welfare and some were in private practice. 
Many doctors were mobile and a few travelled dis- 
tances of up to 1609 km visiting the nursing sta- 
tions. 


Referrals to the South 


Frequently patients required treatment beyond 
the scope of the facilities available in the North, 
and so the final points of referral were major hospi- 
tals in Southern Canada. 

One Southern hospital of particular note was 
the Charles Camsell in Edmonton, which was oper- 
ated by Medical Services and the Department of 
National Health and Welfare, and made available 
a comprehensive spectrum of specialist services. 
The Charles Camsell Hospital provided an envi- 
ronment suitable to Northern Native people. Many 
of the staff were Native people from the North or 
those who had worked and lived in the North. When 
patients were transferred from a northern settle- 
ment to the Charles Camsell Hospital, they experi- 
enced less of a culture shock than those transferred 
to other outside hospitals. Patients arriving at 
Camsell found people familiar with their home and 

surroundings, and a staff who could converse with 
them in their own language. 


University Involvement 


Until four or five years before the study started, 
Southern universities had little involvement with 
the Northern Health Service. In terms of medical 
care, the Health Service was virtually restricted to 
general practitioner type operations. During 1969 
— 1970 official agreements with 4 universities in 
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the provinces resulted in regular visits of medical 
specialists to the communities of the Northwest 
Territories. The specialists attended patients re- 
ferred by the resident doctors and gave lectures to 
the local health personnel. Additionally, arrange- 
ments were made at the Inuvik and Frobisher Bay 
Hospitals for a rotating residency program in 
pediatrics, otolaryngology, and medicine. 

The university program was well received by 
all concerned. Particularly grateful were those 
northern physicians still living in comparative iso- 
lation. The program was not limited to the strictly 
clinical consultant. Some of the most welcome visi- 
tors were the laboratory consultant, the patholo- 
gist, bacteriologist, and the epidemiologist. 


Comment 


Although most of the above chapter has been 
written in the past tense, stating the situation as it 
existed in 1973 — 1975, it must be emphasized that 
circumstances have not changed significantly be- 
tween 1975 and the time of release of this publica- 
tion (1981). It is apparent also, that great effort 
had been made to provide an adequate level of 
health care for all residents of the Territories. The 
regional office of the Department of National Health 


and Welfare was transferred to Yellowknife in late 
1979. 


Chapter 3 
The People 


by C.W. Hobart and D.W. Spady 


INTRODUCTION 


When referring to the North the official Fed- 
eral statistics classify the ethnic groups into In- 
dian, Inuit, and Other ethnic groups. The latter 
includes White, Orientals, Negroes and Metis. 

The people of Indian ancestry live only in the 
western part of the Territories around Great Slave 
Lake and up the Mackenzie Valley to Inuvik on the 
Beaufort Sea. Approximately 7400 are Treaty Indi- 
ans. The Metis Association claims that there are 
almost as many Metis, but there is some obvious 
overlap between both groups and the total number 
of persons claiming full or part Indian in the NWT 
during 1973 was likely close to (but not exceeding) 
10000. 

The groups include the Dogrib, the Slave, the 
Chipewyan, the Hare, the Loucheux (Kutchin), and 
the Yellowknife, with each retaining its traditional 
social structure and language. For generations past 
the arch-enemy was the Inuit, and there were many 
battles between the two races at the edge of the 
treeline. Today, however, they are not only tolerant 
of each other, but to an increasing extent are join- 
ing forces politically to confront the various levels 
of government on such subjects as treaty rights 
and land claims in the North. 

The Inuit, with a total population of 13600 in 
1974, is the other main race in the North. With few 
exceptions they live on the barren land above the 
treeline. Traditionally their population distribution 
was spread thinly over the Arctic in small camps, 
their size depending on the availability of food. 
This way of life has generally changed and the 
nomadic wandering has given way to living in per- 
manent settlements. Unlike the Indians, the Inuit 
groups had no organized leadership and where there 
was a “leader,” he was followed because of his hunt- 
ing prowess, his wisdom or his demonstrated su- 
pernatural powers. This situation is changing 
rapidly with the establishment of permanent com- 
munities, as is their concept and practice of ex- 
tended families. 

The Metis have a diverse origin. A few are 
descendants of Metis coming with fur traders, but 


most are the offspring of more recent mixed unions 
or are the descendants of Indians who gave up 
their treaty rights for White “privileges.” 

The original Native culture was based on hunt- 
ing and trapping, either for food or for trading 
purposes. The seasonal trapping movements of the 
band were dictated by the search for fish and game. 
While some of this still remains, the majority of 
Natives, both Inuit and Indian, are now settled in 
permanent communities where schools, health fa- 
cilities, churches, stores and government offices 
are located. Although hunting remains a popular 
source of food and income, to a great extent the 
availability of a cash income has changed the life- 
style from one of hunting to one of wages and 
welfare cheques. 

At the time this study began the camps in the 
bush and on the tundra, where Indian and Inuit 
households lived the year round, had almost com- 
pletely disappeared from the scene. The establish- 
ment of day schools and nursing stations in all but 
a very few small settlements had been the attract- 
ing factors. More importantly, the availability of 
subsidized housing programs which offered cost- 
assisted servicing and heating had lured all but a 
handful of people off the land into permanent resi- 
dence in the settlements. In the Spring, and per- 
haps for shorter periods at other seasons of the 
year, many still went to their camps, but the settle- 
ment had become the place of permanent residence. 
To an increasing degree bush camps were used in 
the same way that Whites would use them, for 
recreational visits. 

In 1901 there were no more than 219 Whites in 
the Northwest Territories. In 1973 they were the 
most conspicuous addition to the Northern Scene 
and numbered some 12000. They succeeded the 
sprinkling of trading post managers, priests and 
RCMP, who for the previous hundred years had 
comprised the non-Native presence in the North. 
Many of the new arrivals were civil servants come 
to staff the rapidly growing Territorial and Federal 
Government offices which, due to the mushroom- 
ing of exploration activity since about 1970, have 
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substantially expanded their strength. These people 
are typically young, usually married, and in the 
prime of their child bearing years. Although com- 
monly located in the larger centres: Yellowknife, 
Hay River, Fort Smith, Fort Simpson, Inuvik, and 
Frobisher Bay, they are also found in the very 
small places as well; in communities like Fort 
Franklin, Broughton Island, Clyde River, Snow- 
drift and Wrigley. They play a role in teaching 
school, in game management, in the Royal Cana- 
dian Mounted Police, in the settlement Manager’s 
or Council Secretary’s office. Needless to say, the 
amenities they enjoy and the way they live their 
lives, at least within the four walls of their homes, 
are quite indistinguishable from the way they would 
be living in Southern Canada. Individually their 
presence in the North is often fleeting, many stay- 
ing only for a brief “term of service.” However, 
there is a slowly increasing number of northern 
born Whites. 

Among the major population groups there are 
two major Inuit dialects, six distinct Indian lan- 
guages, plus English, and European tongues. This 
diversity of languages is a major factor contribut- 
ing to communication problems between various 
groups and Government agencies. 


THE PEOPLE OF THE STUDY 


The rest of this chapter will attempt to describe 
the socio-economic circumstances of the families of 
the 1191 infants who constitute the total popula- 
tion of the project. In order to better define the 
subjects of this undertaking the traditional popula- 
tion grouping mentioned earlier has been replaced 
with a more socio-ethnically ordered classification: 
the Inuit, Indian, White, Mixed and Other groups. 
The following outlines the rationale of this classifi- 
cation. | 


Grouping of the Study Families 

There was a wide diversity of inter-marriage 
and inter-mating patterns to be accommodated. In 
those cases of ethnically homogenous unions there 
was little problem; children of homogeneous Inuit, 
Indian, and White parentage were so classified. 
Children of Metis or mixed Metis and Indian par- 
entage were classified as Indian, because the Indi- 
ans and the Metis of the Northwest Territories 


have much common ground — genetically as well 

as in the pattern of life styles. The Metis may be 

slightly more acculturated, and hence slightly more 
affluent and tend more to wage employment than 
do the Indians. 

Critical considerations of ethnically mixed un- 
ions were whether or not the couples were married, 
or, if unmarried, whether the mother was Native or 
not. These considerations gave rise to two further 
categories: those children who retained the ethnic 
classification of their mother, and those children 
who were classified as of Mixed ethnic origin. 

The first were those children born of the unwed 
unions of Native women, where the children re- 
tained the same ethnic origin as their mother. Those 
children having White or other (Oriental, etc.) fa- 
thers and unwed Native mothers were assigned to 
the ethnic category of the mothers — Inuit or In- 
dian. The reason for this was that such children 
were typically incorporated into the parental fam- 
ily of the mother, and so raised in the context of her 
cultural and economic and life style patterns. If the 
baby was “adopted out” as it could be, it was very 
often adopted by relatives of the mother. 

The second group, those children classified as 
Mixed, fell into three categories: 

1. Infamilies where Native women married White 
men, it was felt that the family life style would 
reflect components contributed by both cultures. 
However because of the influence of the rather 
generous incomes that White men typically earn 
in the Northwest Territories, because we felt 
confident that such families would typically re- 
flect substantial male dominance, and because 
White life style patterns are increasingly influ- 
ential in the Territories, we considered that the 
life styles of these families would be quite White- 
like. 

2. In those families where White women were 
married to Native men, the White mothers 
would likely try to raise their children accord- 
ing to White standards and since most of the 
Native husbands were attractively employed, 
this was possible. 

3. In the final category, where White women bore 
children by Native men to whom they were not 
married, it was anticipated that many such 
babies would be given up for adoption. In fact, 
this rarely occurred. The social class and 
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economic circumstances of these women were 
rather meagre, in part because of the back- 
grounds, and in part because their children 
reduced their employability. These mothers of- 
ten continued their patterns of association with 
Native men, rather than being centrally in- 
volved in White community associations. 
Common to this mixed group is a certain amount 
of Native cultural and/or associational involvement, 
attenuating the White cultural emphasis which is 
expected to be the more dominant in virtually ev- 
ery case. In summary, the four major categories 
were: Indian, Inuit, White and Mixed. In addition 
to the above, there was a small number of infants 
who, for various reasons, fell into none of these 
categories; these children were considered Other. 
Instead of describing each ethnic group sepa- 
rately, an attempt will be made to describe the 
groups together under various aspects of their life 
style. 


General Demographic Information 


There were 1191 infants in the study; the larg- 
est category (454) were Inuit, with White infants a 
close second at 369. Although there were 1191 in- 
fants, there were 12 sets of twins and hence the 
tables have a base value of 1179, which is the 
number of pregnancies involved. 

Table 3-1, which gives the ethnic breakdown of 


Table 3-1 
Geographic and Ethnic Distribution of Study Infants 
Zone Inuit Indian 

N % N % N 
Baffin 208 46.3 0 0 26 
Inuvik 47 10.5 81 30.2 59 
Mackenzie 82 18.3 187 69.8 267 
Keewatin 112 24.9 0 0 9 
Total 449 268 361 
Table 3-2 
Population at Mother’s Place of Residence 

Inuit Indian 

People N % N % N 
<499 172 38.3 73 = 27.2 14 
500-1500 206 45.9 64 23.9 81 
>1500 71 = =15.8 131 489 266 
Total 449 268 361 


White 


the study infants, also shows that the majority of 
infants (50.3%) lived in the Mackenzie zone while 
Keewatin had the fewest study infants (10.6%). 
The Inuit parents tended to live in all regions but 
more so in the Baffin/Keewatin zones (71.2%) 
whereas Indians were limited in residence to the 
Mackenzie and Inuvik zones. The White infants 
were represented in all zones but predominantly in 
the Mackenzie zone (74%). This is consistent with 
the general knowledge that the Mackenzie Valley 
area is presently undergoing considerable South- 
ern invasion. 

Tables 3-2 to 3-4 present information regard- 
ing the size and degree of isolation of the commu- 
nity from the outside world. 

Nearly 40 percent of the Inuit infants and over 
25 percent of the Indian infants lived in communi- 
ties of less than 500 individuals. This can be com- 
pared with the White, Mixed and Other groups in 
which between 55 and 80 percent lived in commu- 
nities of more than 1500 individuals. Similar differ- 
ences are seen in the frequency of plane flights into 
these communities. Table 3-4 indicates the length 
of time between the onset of serious illness and the 
earliest definitive medical care by a physician. Ta- 
ble 3-5 shows that only 35 infants in the study did 
not have access to medical care in their community; 
most Inuit were nearer to nursing stations whereas 
most Whites were nearer to hospitals. 


Mixed Other Total 
N % N % N % 
7.2 13 18.1 0 0 247 20.9 
16.3 15 20.8 12 41.4 214 18.2 
74.0 40 55.6 17 58.6 593 50.3 
2.5 4 5.6 0 0 125 10.6 
72 29 1179 
Mixed Other Total 
N % N % N % 
39.9 12 16.7 1 3.4 272 «23.1 
22.4 19 26.4 5 17.2 375 31.8 
73.7 41 569 23 79.3 532 45.1 
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The relative immobility of the Native groups in 
the NWT is reflected in Tables 3-6 to 3-10 which 
show the number of years of living in the present 
settlement, of living in other settlements and of 
living in hunting camps. Within each category, the 
Inuit, Indian and White parents as classes show 
similar relationships in regards to duration of resi- 
dence in these communities; however, the Inuit 
and Indian parents had lived considerably longer 
in the settlements compared with the recently ar- 
rived Whites. 

The Mixed and Other groups are different in 
that the mother generally had lived in the settle- 
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ment or hunting camp for a longer time than had 
the father. Since the ethnicity of the father in these 
two groups was largely White or Other (i.e. Orien- 
tal, Negro, or unknown), this observation is not 
unexpected; although Table 3-11 shows that the 
average duration of residence in the NWT of these 
fathers was 10-15 years. 


Familial Demographic Characteristics 

From Table 3-12 it can be seen that the aver- 
age age of the mother was in the mid-twenties for 
all groups and lower than that of the father (Table 
3-13). 


Table 3-3 
Plane Flights 

Inuit Indian White Mixed Other Total 
Flights N % | % N % N % N % N % 
<1 120 26.7 78 29.2 10 28 4 5.6 — — 212 18.0 
2-5 250 55.7 72 = 27.0 39 10.9 21 29.1 5 17.1 387 32.8 
6+ 79 «17.6 117 43.7 312 86.4 47 65.2 24 82.7 579 49.2 
No Date 
Total 449 268 361 72 29 1179 
Table 3-4 
Time Delay Factor (Hours) 

Inuit Indian White Mixed Other Total 
Time N % N % N % N % N % N % 
<4 71 = 15.8 108 40.3 288 79.8 47 65.3 24 82.8 538 45.6 
4-12 251 55.9 156 58.2 68 18.8 21 29.2 5 17.2 501 42.5 
13+ 127 28.3 4 1.5 5 1.4 4 5.6 — — 140 11.9 
Total 449 268 361 72 29 1179 
Table 3-5 
Type of Medical Facility Avallable 

Inult Indian White Mixed Other Total 
Facility N % N % N % N % N % IN %o 
None 4 0.9 9 3.4 6 17 — — — — 19 1.6 
Health Station 5 1.1 9 3.4 — — 1 1.4 — oes 15 1.3 
Nursing Station 369 82.2 105 39.3 72 19.9 25 34.7 5 17.2 576 48.9 
Hospital 71 =15.8 144 53.7 283 78.4 46 63.9 24 82.8 568 48.1 
Other 1 1 0.0 
Total 449 268 361 72 29 1179 
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Mother — Years Lived in Present Settlement 


Mean 

S.D. 

Median 

Total 

No Data = 200 


Table 3-7 


Inuit 


13.23 


8.54 


11.79 


383 


Indian White 
19.12 4.10 
11.76 4.65 
20.00 2.60 

209 305 


Father — Years Lived in Present Settlement 


Mean 
S.D. 
Median 
Total 

No Data 


Table 3-8 


Inuit 


13.99 


9.99 


11.92 


343 
106 


Indian White 
26.04 4.61 
17.54 5.25 
26.00 2.92 

166 289 
102 72 


Mother — Years Lived in Other Settlements if Available 


Mean 

S.D. 

Median 

Total 

Not Applicable 
No Data 


Table 3-9 


Inuit 
12.90 
9.83 
11.08 
151 
211 
87 


Indian White 
11.03 4.33 
8.57 3.39 
6.50 3.50 
64 46 
124 213 

80 102 


Father — Years Lived in Other Settlement 


Mean 
S.D. 
Median 
Total 


Table 3-10 


Inuit 
12.95 
10.60 

9.50 

126 


Indian White 
13.00 3.60 
12.30 3.20 

8.00 2.60 
39 47 


Mother — Years Lived In Hunting Camps if Applicable 


Mean 

S.D. 

Median 

Total 

Not Applicable 
No Data 


Inuit 
17.33 
10.40 
15.06 

220 
130 
99 


indian White 
7.16 ) 
5.96 0 
6.00 0 
18 0 

167 263 

83 98 


Mixed 
10.51 
9.08 
6.25 
59 


Mixed 
7.29 
7.38 
4.50 

54 
18 


Mixed 
14.58 
10.32 
15.25 

31 
24 
17 


Mixed 
3.60 
3.20 
2.20 

14 


Other 
7.09 
6.29 
4.00 

23 


Other 
8.37 
8.47 
4.67 

19 
10 


Total 


979 


25 


26 


The Native father tended to be older — at an 
average age of 35, than the White father, who was 
about 30 years of age. It was interesting to find 
that only 10 percent of the mothers of White in- 
fants were less than 20 years of age whereas 21 
percent of Inuit and 35 percent of Indian mothers 
were less than 20 years of age. The range of ages 
was great — varying from 13 to 47 years of age in 
the mothers and from 19 to 80 years in the fathers: 
these extremes were observed in the Inuit and In- 


dian groups. 


The number of children in the household under 
16 years of age varied among the ethnic groups 


Average Duration of NWT Residence of Father 


Table 3-11 

Inuit 
Mean 33.19 
S.D. 12.05 
Median 31.25 
Total 339 
No Data 110 
Table 3-12 
Average Age of the Mother 

Inuit 
Mean 24.98 
S.D. 6.85 
Median 23.34 
Total 447 
No Data 2 
Table 3-13 
Age of the Father 

Inuit 
Mean 34.18 
S.D. 10.86 
Median 31.73 
Total 371 
No Data 78 


Indian 
32.98 
15.67 
31.70 

170 
98 


Indian 
24.81 
6.69 
23.34 
268 

0 


Indian 
36.6 
12.1 
33.4 

189 
79 


White 
5.56 
5.76 
3.62 

270 
91 
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(Table 3-14) ranging from 3.9 among Inuit families 
to 1.9 among Whites. 

The number of adults living under the same 
roof was also greater among the Inuit and Indian 
than among the White families (Tables 3-15 and 3- 
16), as was the number of family units (Table 3-17). 
In most cases, the father figure was the natural 
father although in 4.0 percent of the Inuit and 7.7 
percent of Indians there was no father figure at all 
(Table 3-18). 

It was found the number of pregnancies varied 
considerably, averaging 2.1 among mothers of White 
infants to 4.4 among Inuit mothers. Almost 10 per- 
cent of Inuit mothers (42/452) reported having 10 


Mixed Other 
10.59 14.15 
11.61 9.78 

6.83 10.50 
54 20 
18 9 

Mixed Other 

23.38 22.24 

4.80 4.26 
22.50 20.80 
72 29 

0 0 

Mixed Other 

29.41 28.19 

8.30 8.98 
28.20 24.75 
61 21 

11 8 


Table 3-14 
Number of Children Under 16 Years (Per House) 

Inuit Indian 
Mean 4.10 4.09 
S.D. 2.29 2.59 
Median 3.83 3.49 
Total 402 219 
No Data 47 49 
Table 3-15 
Number of Female Adults in House 

Inult Indian 
Mean 1.38 1.47 
S.D. 0.66 0.76 
Median 1.21 1.25 
Total 402 219 
No Data 47 49 
Table 3-16 
Number of Male Adults in House 

Inuit Indian 
Mean 1.35 1.30 
S.D. 0.70 0.82 
Median 1.19 1.13 
Total 402 219 
No Data 47 49 
Table 3-17 
Number of Family Units Per House 

Inuit Indian 
Mean 1.42 1.46 
S.D. 0.64 0.79 
Median 1.26 1.24 
Total 400 219 
No Data 49 49 
Table 3-18 
Head of Family 

Inuit Indian 

Head N % N % 
Natural Father 295 74.1 140 67.6 
Stepfather 17 4.3 25 12.1 
Adoptive Father 67 16.8 15 7.2 
Foster Father 3 0.8 11 5.3 
No Father Figure 16 4.0 16 7.7 
No Data 51 61 
Total 449 268 


White 
1.87 
0.99 
1.69 

307 
54 


White 
1.02 
0.15 
1.01 

308 
53 


White 
1.02 
0.20 
1.01 

308 
53 


White 
1.03 
0.18 
1.01 

307 


361 
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or more pregnancies compared to 7.5 percent of 
Indian mothers. No other group of mothers had 
this many pregnancies. These data are presented 
in Chapter 4 which describes obstetric phenomena. 

Table 3-19 shows that, while most infants were 
born to married women, there was considerable 
variation between the ethnic groups. 

Virtually all the mothers of White and Mixed 
infants were married, whereas only 51 percent of 
Indian mothers and 35 percent of Other mothers 
were married. In all instances the mother remained 
alive during the first year of life. This is in contrast 
to the eight deaths observed among the men for the 
same period (Tables 3-20 and 3-21). 

Tables 3-22 and 3.23 show that in all categories 
except Mixed, most mothers were of ethnic stock 


Table 3-19 
Marital Status of Mother 
Inuit Indian White 
Status N % N % N % 
Single 105 23.4 101 38.3 10 2.8 
Married 321 71.5 135 51.1 345 
Widowed 5 1.1 1 0.4 — 
Divorced 1 0.2 2 0.8 — 
Separated 2 0.4 & 1.5 3 
Other 10 2.2 21 8.0 2 0.6 
No Data 5 4 1 
Total 449 268 361 
Table 3-20 
Natural Mother 
Inuit Indian White 
N % N % N % 
Alive 407 100 221 #42100 311 
No Data 42 47 50 
Total 449 268 361 
Table 3-21 
Natural Father 
Inuit indian White 
N % N % N % 
Alive 369 98.9 180 98.4 311 
Dead 4 1.1 3 1.6 ~— 
No Data 76 85 50 
Total 449 268 361 


100 


similar to the infant, whereas the fathers’ ethnic- 
ity, while commonly the same as that of the infant, 
varied much more. 


Child Care 


Overall, 85 infants were given up for perma- 
nent adoption at birth; 80 percent of these were 
infants of Inuit mothers (Table 3-24). 

With Inuit and Indian infants the adoptive 
mother was related to the natural mother in 65 
percent of cases, whereas with the White and Mixed 
infants there was no such relationship (Table 3-25). 

In the case of Inuit and Indian infants, the age 
of the adoptive mother was over 35, suggesting 
that it was the grandmother who “adopted” the 
child (Table 3-26). 


Mixed Other Total 

N % N % N % 

ae — 16 55.2 232 19.5 

72 100 10 34.5 883 74.3 

— —~— — — 6 0.5 

— — — — 3 0.3 

= — 1 3.4 10 0.8 

— — 2 6.9 35 2.9 
10 

72 29 1179 

Mixed Other Total 

N % N % 

63 100 23 100 1025 

9 6 154 

72 29 1179 

Mixed Other Total 

N % N % N % 

62 98.4 21 100 943 99.1 

1 1.6 — oo 8 0.9 

9 8 228 

72 29 1179 
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Table 3-22 
Ethnic Group of Infants Compared by Ethnic Group of Mother 
Infants — Inuit Indian White Mixed 
Mother N % N % N % N % 
Inuit 449 100 — — ome -— 24 33.3 
Indian — — 196 73.1 — — 19 26.4 
White —— — — —— 361 100 7 9.7 
Other — — 72 26.9 — — 22 30.6 
Total 449 268 361 72 
Table 3-23 
Ethnic Group of Infants Compared by Ethnic Group of Father 
Infants — Inuit Indian White Mixed 
Father N % N % N % N % 
Inuit 385 95.3 9 4.1 — a 5 6.9 
Indian 3 0.7 129 63.6 — ~— 2 2.8 
White 14 3.5 22 10.1 361 100 65 90.3 
Other 2 0.5 57 26.3 — — — —-: 
No Data 45 51 
Total 449 268 361 72 
Table 3-24 
Permanent Adoption at Birth 
Inuit Indian White Mixed 

N % N % N % N % 
Yes 68 16.6 21 9.2 3 1.0 2 3.1 
No 341 83.4 207 90.7 311 99.0 63 96.9 
No Data 40 40 47 7 
Total 449 268 361 72 
Table 3-25 
Relationship of Adoptive Mother to Natural Mother 

Inult Indian White Mixed 

N % N % N % N % 
Not Applicable 339 84.5 199 90.0 309 99.4 61 96.8 
None 20 5.0 10 4.5 2 0.6 2 3.2 
Yes 42 10.5 12 5.4 —_ — — — 
No Data 48 47 50 9 


Total 449 268 361 72 


Other 
N % 
29 100 
29 
Other 
N % 
1 5.3 
3 15.8 
15 78.9 
10 
29 
Other 
N % 
2 8.0 
23 92.0 
4 
29 
Other 
N % 
22 95.7 
1 4.3 
6 
29 


Total 


96 
945 
138 

1179 


29 


30 


Apart from adoption, it was not uncommon for 
an infant to be separated from its mother. Separa- 
tion refers to separation for medical purposes and 
data in Tables 3-27 and 3-28 show that almost 20 
percent of Inuit infants were separated from their 
mothers in the first year of life; this can be com- 
pared to 24 percent of Indian infants but only 2 
percent of White infants. 

The two major Native groups had more separa- 
tions, starting at an earlier age than did the other 
three groups of children. Fostering was also some- 
what more common among Inuit and Indian in- 
fants. In some cases this may reflect fostering of a 
child while in Southern Canada recovering from an 
illness. For most infants, the average length of 
foster care varied between 2.4 and 6.0 months. 
About 35 — 40 percent of Inuit and Indian infants 
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were not generally under the care of their natural 
mother, whereas only 4 percent of White infants 
were not (Table 3-29). 

Tables 3-30 and 3-31 show that, generally speak- 
ing, few infants were cared for away from home 
during the day. 

Tables 3-32 to 3-40 present details about the 
nature of child care at home. They will not be exhaus- 
tively outlined here but a few pertinent comments 
can be made. In the majority of cases, for all ethnic 
groups, clothes were kept clean and in good repair, 
but between 10 and 14 percent of Native families 
defaulted in this area (Tables 3-32 and 3-33). 

Most mothers sewed some of the infants’ clothes, 
though a few mothers (<10%) sewed all (Table 3-34). 

Carrying the infant in the Amauti is a tradition- 
al Inuit habit and ensures continuous maternal- 


Table 3-26 
Age of Adoptive Mother 

Inuit Indian White 
Mean 39.97 35.1 32.0 
S.D. 9.3 10.7 4.2 
Median 39.3 29.0 29.5 
Total 68 21 2 


Mixed Other 
29.0 26.0 
4.2 1.4 
26.5 25.5 
2 2 


i 


Table 3-27 
Number of Separations from Mother — If Separated 

Inuit Indian White 
Mean 1.69 1.90 1.00 
Median 1.49 1.56 — 
Total 81 52 6 
Not Separated 330 165 303 
% Separated 19.9 23.9 1.94 
No Data 42 51 52 


Mixed Other 
1.00 1.00 

1 2 

63 21 

1.6 8.7 

9 6 
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Table 3-28 
Frequency and Duration of Foster Care 

inult Indian White 
Duration: 
Mean 2.58 5.68 3.0 
S.D. 2.50 4.4 — 
Median 1.78 4.00 ee 
Total 31 19 1 
Not Fostered 375 196 307 
% Fostered 7.7 8.9 0.3 
No Data 43 53 53 


Mixed Other 
2.5 9 
2.12 4.24 
2.5 9 

2 2 

61 21 

3.2 8.7 

9 6 


Table 3-29 
Care of Natural Mother 
Inuit 
N % 
Not Applicable 4 1.0 
Yes 246__—s60.. 1 
No 159 38.9 
No Data 40 
Total 449 
Table 3-30 
Care Away from Home During the Day 
Inuit 
N % 
None 358 92.0 
Morning 2 0.5 
Afternoon 5 1.3 
All Day 17 4.4 
Not Applicable 7 1.8 
No Data 60 
Total 449 
Table 3-31 
Care Away from Home by Other than Mother 
Inuit 
N % 
None 302 82.5 
Morning 4 1.1 
Afternoon 10 2.7 
Evening 1 0.3 
All Day 42 11.5 
Not Applicable 7 1.9 
No Data 83 
Total 449 
Table 3-32 
Are Clothes Clean? 
Inuit 
N % 
Yes 348 88.1 
No 47 11.9 
No Data 54 
Total 449 


Indian 
N % 
2 0.9 
142 64.0 
78 ~~ =35.1 
46 
268 


Indian 
N % 
190 89.6 
2 0.9 
3 1.4 
15 7.1 
2 0.9 
56 
268 


Indian 
N % 
159 76.8 
4 1.9 
5 2.4 
4 1.9 
32 15.5 
3 1.4 
61 
268 
Indian 
N % 
187 89.0 
23 11.0 
58 


268 


White 
N % 
1 0.3 
301 96.8 
9 2.9 
50 
361 
White 
N % 
264 =«286.0 
1 0.3 
3 1.0 
36 11.7 
3 1.0 
54 
361 
White 
N % 
250 84.5 
1 0.3 
3 1.0 
2 0.7 
37 12.5 
3 1.0 
65 
361 
White 
N % 
272 99.6 
1 0.4 
88 
361 
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Mixed 
N % 
58 92.1 
5 7.9 
9 
72 
Mixed 
N % 
49 80.3 
2 3.3 
10 16.4 
11 
72 
Mixed 
N % 
46 75.4 
2 3.3 
13 21.3 
11 
72 
Mixed 
N % 
55 96.5 
2 3.5 
15 
72 


Other 
N % 
20 83.3 
4 16.7 
5 

29 
Other 
N % 
18 78.3 
5 21.7 
6 

29 
Other 
N % 
18 81.8 
4 18.2 
7 

29 
Other 
N % 
18 94.7 
1 5.3 
10 

29 


31 
Total 
N % 
7 0.7 
767 74.5 
255 24.8 
150 
1179 
Total 
N % 
879 88.6 
5 0.5 
13 1.3 
83 8.4 
12 1.2 
187 
1179 
Total 
N % 
775 = 81.4 
fe) 0.9 
20 2.1 
7 0.7 
128 13.4 
13 1.3 
227 
1179 
Total 
| % 
880 92.2 
74 7.8 
225 
1179 
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child contact (Table 3-35). Almost 90 percent of 
Inuit mothers and 48 percent of Indian mothers 
used this traditional backpack for some of the time. 
Few mothers of the White, Mixed, or Other groups 
did so. 

Table 3-36 suggests that more Inuit mothers 
than Indian or White mothers tended to wear tra- 
ditionally made parkas rather than commercially 
produced ones. 

Among those infants wearing boots, Native in- 


fants tended to wear native made boots whereas 
White infants wore purchased boots (Table 3-37). 

An attempt was made to assess the quality of 
care received by the infant. These data are summa- 
rized in Tables 3-38 to 3-40. 

These observations are made by the nurse, 
priest or other individual who knew the family well 
and are subjective judgements; therefore, these data 
must be viewed with caution. The data speak for 
themselves and suggest that, on the whole, the 


Table 3-33 
Are Clothes in Good Repair? 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
Yes 286 85.9 165 88.7 253 99.2 52 98.1 18 94.7 774 91.5 
No 47 14.1 21 11.3 2 0.8 1 1.9 1 5.3 72 8.5 
No Data 116 82 106 19 10 333 
Total 449 268 361 72 29 1179 
Table 3-34 
Are Clothes Sewn by Mother? 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
All 25 6.3 10 4.6 19 6.2 2 3.2 1 4.3 57 5.7 
Some 297 75.2 129 59.2 176 57.3 27 43.5 12 52.2 641 63.8 
None 73 «18.5 79 36.2 112 36.5 33 53.2 10 43.5 307 30.5 
No Data 54 50 54 10 6 174 
Total 449 268 361 72 29 1179 
Table 3-35 
Mother Wears Amauti or Backpack 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
No 35 8.8 102 53.1 268 = 88.2 39 63.9 14 73.7 458 47.0 
Infancy 213 53.4 59 30.7 29 9.5 17 27.9 5 26.3 323 33.2 
3 Years 151 37.8 31 16.1 6 2.0 5 8.2 — — 193 19.8 
No Data 50 76 58 11 10 205 
Total 449 268 361 72 29 1179 


Table 3-36 
Mother Wears a Zippered Parka 
Inuit Indian 
N % N % 
No 265 67.3 86 46.2 
All Time 33 8.4 39 21.0 
Most Time 96 24.4 60 32.3 
No Data 55 83 
Total 449 268 
Table 3-37 
Type of Boots Available for Children 
Inuit Indian 
N % N % 
Native 226 71.1 84 59.2 
Purchased 92 28.9 58 40.8 
Not Applicable 76 74 
No Data 55 53 
Total 449 268 
Table 3-38 
General Level of Child Care 
Inuit Indian 
N % N % 
Above Average 95 23.9 24 11.4 
Average 268 67.3 169 80.5 
Poor 35 8.8 17 8.1 
No Data 51 58 
Total 449 268 
Table 3-39 
Treatment of Child 
Inuit Indian 
Treatment N % N % 
Above Average 128 33.2 47 4.6 
Average 220 =57.1 142 74.3 
Poor 31 8.1 16 8.4 
Rejected —_ — 4 2.1 
Gross Neglect 6 1.6 2 1.0 
Not Applicable 10 2 
No Data 54 55 


Total 449 268 
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White Mixed 
N % N % 
129 41.9 32 52.5 
101 32.8 14 23.0 
78 25.3 15 246 
53 11 
361 72 
White Mixed 
N % N % 
27 14.5 25 «52.1 
159 85.5 23 47.9 
117 13 
58 11 
361 72 
White Mixed 
N % N % 
73 «26.7 17 29.3 
200 73.3 41 70.7 
88 14 
361 72 
White Mixed 
N % N % 
89 32.7 21 37.5 
183 67.3 34 60.7 
— 1 1.8 
1 2 
88 14 
361 72 


Other 
N % 
9 39.1 
5 21.7 
9 39.1 
6 
29 
Other 
N % 
8 44.4 
10 55.6 
3 
7 
29 
Other 
N % 
5 26.4 
13 68.4 
1 3.4 
10 
29 
Other 
N % 
7 36.8 
11. 57.9 
1 5.3 
10 
29 
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Total 
N % 
521 53.7 
192 19.8 
258 26.6 
208 
1179 
Total 
N % 
370 52.0 
342 48.0 
283 
184 
1179 
Total 
N % 
214 22.3 
691 72.1 
53 5.5 
221 
1179 
Total 
N % 
292 =31.0 
590 62.6 
48 5.1 
5 0.5 
8 0.8 
15 
221 
1179 
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child was receiving average or better than average 
treatment. There were only 8 cases considered by 
the observers to exhibit gross neglect, 5 of rejection 
and 48 cases receiving “poor” care. Virtually all of 
these cases were in Native families. 


The Home 


Data describing the type of homes that the 
children lived in are summarized in Tables 3-41 to 
3-50. 

The quality of the housing was average for the 
majority of the families of all ethnic groups. Above 
average housing was fairly common among the 
White and Mixed families (27% and 21% respec- 
tively) whereas below average housing was more 
common among the Inuit, Indian, and Other groups. 

Most homes were of a frame construction. Log 
homes and shacks were also common among Inuit 
and Indian families whereas apartments and trail- 
ers were more common among the families of White, 
Mixed and Other infants. An enclosed porch or 
anteroom is an important feature of northern hous- 
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ing, its purpose is to separate the rest of the home 
from the main entrance in order to reduce the drafti- 
ness and the rapid cooling of the house when the 
door is opened; 83 percent of Inuit houses had this 
feature. 

Fifty percent of Indian and White families had 
porches, most likely this is because there was less 
need for a porch in the more protected forested 
areas of the Territories where Indians lived. A large 
proportion of White families lived in apartments 
and trailers where such a porch may not be as 
much of a necessity. 

Crowded housing was more common among the 
Inuit and Indians (Table 3-44) and in these groups 
the average number of persons/bedroom was about 
3, as compared to 1.6 persons/bedroom for White 
families (Table 3-45). 

Information describing water supply and plumb- 
ing is found in Tables 3-46 to 3-49. In the vast 
majority of cases, water supply was delivered year 
round, however, among the Indian families, water 
supply was less reliable and 11.6 percent of families 


Table 3-40 
Comparisons of Treatment of Other Children 
Inuit Indian White Mixed Other Total 
Treatment N % N % N % N % N % N % 
Better 33 10.1 8 4.8 8 5.3 1 1.8 oom — 50 7.2 
Same 286 87.7 156 92.9 144 35.2 37 ~=«66.1 9 100 632 91.2 
Worse 7 2.1 4 2.4 — — “ — — — 11 1.6 
Not Applicable 58 37 117 18 8 238 
No Data 65 63 92 16 12 248 
Total 449 268 361 72 29 1179 
Table 3-41 
Quality of Housing 
Inuit Indian White Mixed Other Total 
Housing N % N % N % N % N % Ni % 
Above Average 57 14.2 21 9.8 75 27.6 12 21.1 3 15.8 168 17.5 
Average 292 73.0 163 76.2 181 66.5 41 71.9 14 73.7 691 71.8 
Poor 51 12.7 30 14.0 16 5.9 4 7.0 2 10.5 103 10.7 
No Data 49 54 89 15 10 217 
Total 449 268 361 72 29 1179 
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Type of Accommodation 


Table 3-43 
House Has a Porch 


Table 3-42 

Inuit Indian 
House N % N % 
Log House 43 10.7 53 24.3 
Frame 296 73.4 132 60.6 
Shack 52 12.9 9 4.1 
Tent 1 0.2 2 0.9 
Apartment 6 1.5 9 4.1 
Trailer 2 0.5 7 3.2 
Other 3 0.7 6 2.8 
No Data 46 50 
Total 449 268 

Inuit Indian 
Porch N % N % 
Yes 336 83.8 111 50.9 
No 65 16.2 107 49.1 
No Data 48 50 
Total 449 268 
Table 3-44 
Crowdedness of Housing 

Inuit Indian 
Crowding N % N % 
Above Average 80 20.0 36 16.8 
Average 257 =64.1 135 63.1 
Poor 64 16.0 43 20.1 
No Data 48 54 
Total 449 268 
Table 3-45 
Number of Persons per Bedroom 

Inuit Indian 

Mean 3.03 3.02 
S.D. 1.18 1.63 
Median 2.89 2.65 
Total 394 211 
No Data 55 57 


White 
N % 
29 9.5 
134 43.8 
3 1.0 
44 14.4 
76 24.8 
20 6.5 
55 
361 
White 
N % 
183 59.8 
123 40.2 
55 
361 
White 
N % 
81 29.9 
171 63.1 
19 7.0 
90 
361 
White 
1.64 
0.62 
1.64 
295 
66 


Mixed 
N % 
10 15.9 
29 46.0 
2 3.2 
6 9.5 
13 20.6 
3 4.8 
9 
72 
Mixed 
N % 
42 66.7 
21 33.3 
9 
72 
Mixed 
N % 
18 31.6 
34 39.6 
5 8.8 
15 
72 
Mixed 
2.00 
0.91 
1.91 
63 
9 


Other 
N % 
5 22.7 
6 27.3 
1 4.5 
3 13.6 
5 22.7 
2 9.1 
7 
29 
Other 
N % 
13 56.5 
10 43.5 
6 
29 
Other 
N % 
4 21.1 
13 68.4 
2 10.5 
10 
29 
Other 
1.78 
0.60 
1.82 
23 


Total 
N % 
140 13.8 
597 59.0 
67 6.6 
3 0.3 
68 6.7 
103 10.2 
34 3.4 
167 
1179 
Total 
N % 
685 67.9 
325 32.1 
168 
1179 
Total 
N % 
219 22.8 
610 63.4 
133 13.8 
217 
1179 
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had to be actively involved to ensure an adequate 
water supply throughout the year. This may be 
compared with the 3.8 percent of Inuit and 0.9 
percent of White families having similar responsi- 
bilities. Water was hand-dipped in less than 20 
percent of Inuit, White, Mixed, and Other families 
but was necessary in 33 percent of Indian families. 
These statistics suggest that even though a family 
may have a year round water supply, it does not 
mean that they have “running water” in the South- 
ern sense. In only the White families was “running 
water” a nearly constant finding. 

Indoor flush toilet facilities were much less com- 
mon among the Native groups than among the 
White. Nearly all (92.3%) of the White families had 
flush toilets; the remainder — 24 families — had 
indoor vented or bucket or outdoor toilets. This 
may be compared to the Inuit, where only 8 percent 
of the families had indoor flush toilets, 92 percent 
had either indoor vented or bucket toilets. These 
latter two types of toilets are nearly identical ex- 
cept that one type is vented to the outside, and 
thus is less smelly; both require frequent and regu- 
lar manual removal of waste products to the out- 


Table 3-46 
Water Supply 
Inuit Indian 

Water N % N % N 
Delivered 

Year Round 377 96.2 181 88.3 301 
Delivered 

Seasonally 4 1.0 4 2.0 — 
Household 

Respons. 

Year Round 11 2.8 19 9.3 2 
Household 

Respons. 

Seasonally ma — 1 0.5 1 
No Data 57 63 57 
Total 449 268 361 


side and hence both are less hygienic than the 
flush toilet. Flush toilets were found in 34 percent 
of Indian families, but this ethnic group also had 
the highest percentage of outdoor facilities (28%). 
Mixed and Other groups tended to be similar to the 
White families. 

Bathtubs were not available in 68 percent of 
Inuit and 58 percent of Indian homes. Only 2 per- 
cent of White homes had no bathtubs. Where bath- 
tubs were available, they generally were used. 

From the above data, it can be seen that com- 
pared with White families, Native families were at 
a disadvantage with regard to the ease of obtaining 
and maintaining satisfactory hygiene. It is there- 
fore not too surprising to note from the data of 
Table 3-50 that only about 32 percent of Native 
families had “always clean” houses as compared to 
68 percent of White families. Only a small propor- 
tion of the families of any ethnic group had an 
“always dirty” home. 


Socio Economic Status 


Data describing the employment or occupation 
of the father and mother, the family income and 


Mixed Other Total 
N % N % N % 
99.0 61 100 23 100 943 95.7 
— — — — —— 8 0.8 
0.7 — es _ — 32 3.2 
0.3 — — — = 2 0.2 
11 6 194 


72 29 1179 


Table 3-47 
Water Hand Dipped 

Inuit Indian 

N % N % 

Yes 33 17.1 46 32.6 
No 160 82.9 95 67.4 
No Data 256 127 
Total 449 268 
Table 3-48 
Toilet Facilities 

Inuit Indian 
Toilet N % N % 
Outdoor Only 1 0.2 61 28.1 
Indoor Bucket 172 43.0 57 26.3 
Indoor Vented 196 49.0 25 11.5 
Indoor Flush 31 7.7 74 «34.1 
No Data 49 51 
Total 449 268 
Table 3-49 
Availability and Use of Bathtub 

Inuit Indian 
Bathtub N % N % 
Not Available 270 =68.2 128 58.7 
Not Used 30 7.6 1 0.5 
Used 96 24.2 89 40.8 
No Data 53 50 
Total 449 268 
Table 3-50 
Is House Clean? 

Inuit indian 
Clean N % N % 
Always Clean 126 31.7 69 32.5 
Occas. Dirty 168 42.3 108 50.9 
Often Dirty 80 20.2 22 10.4 
Always Dirty 23 5.8 13 6.1 
No Data 52 56 
Total 449 268 
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White Mixed 
N % N % 
4 1.3 4 7.1 
294 98.7 52 92.9 
63 16 
361 72 
White Mixed 
N % N % 
4 1.3 1 1.6 
10 3.3 11. 17.7 
10 3.3 7 11.3 
283 92.2 43 69.4 
54 10 
361 72 
White Mixed 
N % N % 
6 2.0 10 16.1 
— — 1 1.6 
300 98.0 51 82.3 
55 10 
361 72 
White Mixed 
N % N % 
184 67.6 31 56.4 
83. 30.5 19 34.5 
5 1.8 4 7.3 
— — 1 1.8 
89 17 
361 72 


_ Other 

N % 

21 100 
8 

29 
Other 

N % 
2 8.7 

21 91.3 
6 

29 
Other 

N % 
2 8.7 
1 4.3 

20 87.0 
6 

29 
Other 

N % 
8 42.1 

10 52.6 
1 5.3 

10 

29 
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Total 
N % 
87 12.3 
622 87.7 
470 
1179 
Total 
N % 
67 6.6 
252 25.0 
238 23.6 
452 44.8 
170 
1179 
Total 
N % 
416 41.4 
33 3.2 
556 55.3 
174 
1179 
Total 
N % 
418 43.8 
388 40.6 
111 11.6 
38 4.0 
224 
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sources of income, give some insight into the eco- 
nomic situation surrounding the residents of the 
NWT. Tables 3-51 and 3-52 describe the employ- 
ment situation for the father of the study infants. 

Virtually all the fathers of White infants were 
steadily employed, whereas less than 50 percent of 
the Inuit and Indian fathers were so engaged. Oc- 
casional odd jobs accounted for the second largest 
proportions of employment for the Inuit and Indian 
fathers. Almost 17 percent of Indian fathers and 8 
percent of Inuit fathers were not employed. Of the 
fathers who did work in the study year, the aver- 
age number of months employed varied from 8.6 
for Inuit fathers to 11.7 for White fathers. 

The nature of the fathers occupation is out- 
lined in Tables 3-53 to 3-55 which show that the 


majority of Native fathers were employed in hunt- 
ing — trapping, semi-skilled or skilled manual la- 
bour whereas the White father was more occupied 
in small businesses, other white collar work or 
skilled manual labour jobs; jobs which are much 
less dependent on the vagaries of weather and sea- 
son and more likely to provide a steady income. 
Few fathers of any ethnic group were occupied 
in Native handicrafts and for those who were, pre- 
dominantly Inuit, it was on a part time basis. 
Almost 70 percent of Native mothers were oc- 
cupied in the production of handicrafts whereas 
few White mothers were so involved (Table 3-56). 
Thirty-five percent of Inuit mothers and 22 per- 
cent of Indian mothers used a large portion of their 
time in this way. Much of the work appeared to 


Table 3-51 
Frequency of Father’s Employment 
Inuit Indian White Mixed Other Total 

Work N % N % N N % N % N % 
None 32 8.6 31 16.8 — — — — — — 63 6.6 
Steady 183 49.1 85 45.9 304 98.7 55 88.7 18 90.0 645 68.0 
Seasonal 64 17.2 25 13.5 4 1.3 6 9.7 1 5.0 100 10.5 
Odd Jobs 94 25.2 44 23.8 — — 1 1.6 1 5.0 140 14.8 
No Data 76 83 53 10 9 

Total 449 268 361 72 29 1179 

Table 3-52 

Father — Months Employed Past Year 

Inuit Indian White Mixed Other 

Mean 8.6 9.1 11.7 10.8 11.2 

S.D. 3.9 3.95 1.2 2.4 1.8 

Median 10.7 11.6 11.96 11.8 11.3 
Total 296 132 302 59 20 


Table 3-53 

Father’s Type of Occupation 
Inuit 

Occupation N % 

Hunter Trapper 122 34.9 

Casual Labour 5 1.4 

Semi-Skilled 133 38.0 

Skilled 

ManualLabour 55 15.7 

Unskilled 22 6.3 

Skilled 

White Collar 4 1.1 

Proprietor 

Small Business 1 0.3 

Proprietor 


Large Business — 


Table 3-55 


Retired or Unable 6 1.7 
Deceased 2 0.6 
No Data 99 
Total 449 
Table 3-54 
Father’s Handicraft Production 
Inuit 
Crafts N % 
Full Time 11 3.0 
Part Time 104 28.3 
None 253 68.8 
No Data 81 
Total 449 
Father Engaged in Hunting and Fishing 
Inuit 
N % 
Year Round 105 28.2 
Part Time 210 56.3 
None 58 15.5 
No Data 76 
Total 449 


Indian 
N % 
61 34.9 
55 31.4 
38 21.7 
4 2.3 
4 2.3 
7 4.0 
| 0.6 
4 2.3 
2 1.1 
93 
268 
Indian 
N % 
15 8.9 
153 91.1 
100 
268 


Indian 
N % 
30 16.5 
86 47.3 
66 36.3 
86 
268 
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White Mixed 
N % N % 
—s os 2 3.6 
1 0.3 1 1.8 
22 7.4 8 14.3 
104 34.9 24 42.9 
39 13.1 15 26.8 
70 3823.5 4 7.1 
53 17.8 2 3.6 
9 3.0 — — 
63 16 
361 72 
White Mixed 
N % N % 
2 0.7 a _— 
3 1.0 3 4.8 
297 98.3 59 95.2 
59 10 
361 72 
White Mixed 
N % N % 
4 1.3 3 4.9 
19 6.3 15 24.6 
279 92.4 43 70.5 
59 11 
361 72 


11 
29 
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have been done at home since, as Table 3-57 shows, 
70 percent of mothers did not work outside of the 
home and of those who did, about one-half did so on 
a part time basis only. 

On the whole, mothers were better educated 
than fathers. This was especially so for the Inuit 
and Indian mothers where 52 percent of the Inuit 
fathers and 28 percent of the Indian fathers had no 
education compared to the 37 percent and 9 per- 
cent respectively of the mothers. This may reflect 
the older age of the Native male and greater ten- 
dency to keep future hunters out of school. For 
those that did attend school, the Inuit, Indian, and 
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White mothers and fathers attended for similar 
periods of time, whereas with the Mixed group the 
fathers had attended for longer. These data are 
summarized in Tables 3-58 and 3-59. 

Data summarized in Tables 3-60 to 3-64 show 
that almost 65 percent of families of Inuit and 
Indian infants had a cash income of less than $6000, 
whereas 68 percent of families of White infants had 
a cash income of more than $10000. 

The use of natural or “Native” food was another 
source of income. Although this was not measured 
in terms of dollars it in fact provided a suitable 
alternative to money. It must be realized that only 


Table 3-56 
Mother’s Work with Native Crafts 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
None 82 20.6 66 30.6 280 91.8 32 51.6 12 57.1 472 47.0 
Little 178 44.6 103 47.7 25 8.2 27 43.5 5 23.8 338 33.7 
Much 139 34.8 47 21.8 — — 3 4.8 4 19.0 193 19.2 
No Data 50 52 56 10 8 176 
Total 449 268 361 72 29 1179 
Table 3-57 
Work by Mother Outside the Home 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
None 236 70.0 148 73.6 199 71.8 36 63.2 15 75.0 634 71.1 
Part Time 59 17.5 27 =13.4 37 13.4 5 8.8 2 10.0 130 14.6 
Full Time 42 12.5 26 12.9 41 14.8 16 28.1 3 15.0 128 14.3 
No Data 112 67 84 15 9 287 
Total 449 268 361 72 29 1179 
Table 3-58 
Mother — Years of Formal Schooling 
Inuit Indian White Mixed Other 
Mean 5.9 7.6 12.2 8.95 10.8 
S.D. 2.9 3.1 2.1 2./ 2.1 
Median 5.8 75 11.99 9.1 11.1 
Total 239 192 306 60 23 
Table 3-59 
Father — Years of Education (if Ever at School) 
Inult Indian White Mixed Other 
Mean 5.9 7.9 12.8 11.0 10.5 
S.D. 3.3 4.2 2.8 2.8 1.9 
Median 5.2 7.8 12.3 11.5 10.8 
Total 166 128 303 53 19 


and 
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Table 3-60 
Total Family Income 

Inuit Indian White Mixed Other Total 
Income N % N % N % N % N % N % 
<$2000 104 33.4 69 41.6 2 0.7 2 4.2 1 5.0 178 21.2 
2001-6000 96 21.4 39 14.5 10 2.8 3 6.3 3 10.3 151 18.0 
6001-10000 75 = 16.7 33 12.4 55 15.3 13 27.1 6 20.7 182 21.7 
10001-15000 26 5.8 20 7.4 131 36.2 21 43.8 6 20.7 204 24.3 
15001 plus 10 2.2 5 1.8 97 27.0 9 18.8 4 13.8 125 14.9 
No Data 138 102 66 24 9 339 
Total 449 268 361 72 29 1179 
Table 3-61 
Income from Furs 

Inuit Indian White Mixed Other Total 
Furs N % N % N % N % N % N % 
Yes 206 64.2 38 23.0 1 0.4 5 10.0 1 7.1 251 30.9 
No 115 935.8 127 77.0 260 99.6 45 90.0 13 92.9 560 _—sC6s9. 1 
No Data 128 103 100 22 15 368 
Total 449 268 361 72 29 1179 
Table 3-62 
Income from Welfare 

Inuit Indian White Mixed Other Total 
Welfare N % N % Ni % N % N % N % 
Yes 133 42.1 95 52.5 3 1.1 1 2.0 3 18.8 235 28.5 
No 183 57.9 86 47.5 258 98.9 50 98.0 13 81.3 590 71.5 
No Data 133 87 100 21 13 354 
Total 449 268 361 72 29 1179 
Table 3-63 
Income from Unemployment Insurance or Pension 

Inuit Indian White Mixed Other Total 
UI /Pension N % N % N % N % N % N % 
Yes 22 7.4 10 6.0 28 10.7 3 6.1 3 18.8 66 8.3 
No 275 92.6 158 94.0 233 «§=689.3 46 93.9 13 81.3 725 91.7 
No Data 152 100 100 23 13 388 
Total 449 268 361 72 29 1179 
Table 3-64 
Income from Other Sources 

Inuit Indian White Mixed Other Total 
Other IN % N % N % N % N % N % 
Yes 118 37.6 49 28.8 46 17.4 8 16.3 9 56.3 230 28.3 
No 196 62.4 121 71.2 218 82.6 41 83.7 7 43.8 583 71.7 
No Data 135 98 97 23 13 366 


Total 449 268 361 72 29 1179 
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21 percent of Inuit and 41 percent of Indian claimed 
to rely predominantly on store bought food, versus 
95 percent of the Whites (Table 7-29 chapter 7), 
thus reducing substantially the cost of living for 
most Native families. Almost 50 percent of the two 
major Native groups received welfare at some time. 
Less than 2 percent of the White and Mixed groups 
did so. Furs were another common source of income 
for the Inuit and Indian families — less so for the 
Mixed and Other groups and a wholly absent source 
for the White families. Other sources, such as handi- 
crafts, were a common source for all the ethnic 
groups including, surprisingly, the Whites. Unem- 
ployment Insurance and/or pensions were another 
income source — but one not commonly available 
in any group. 

Even though the income differentials appear to 
be great, one necessity of life — a suitable mode of 
transportation — appeared to be within the reach 
of nearly everyone (Table 3-65). 

With the exception of the Mixed group, the 
families of 90 percent of the infants had at least 
one source of transportation — many had two. 
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Alcohol Consumption Patterns 


Alcohol consumption was, and is, a common 
problem in the North — a problem associated with 
violence, poverty, family breakdown, and, as will 
be shown elsewhere in this study, with ill health 
and death. For these reasons, information was ob- 
tained about the consumption of alcohol by the 
parents of the study infants. It must be cautioned 
that some of these data are based on subjective 
judgements. 

Tables 3-66 to 3-71 summarize the available 
data and suggest that alcohol consumption was 
common among all groups, but least so among the 
Inuit with nearly 60 percent of women and 36 per- 
cent of men not drinking at all. 

In every instance, women tended to drink less 
and become drunk or violent less often than did the 
men. The majority of White, Mixed and Other 
groups, while drinking, did not become intoxicated. 
This is in contrast to the Native groups where 
alcohol consumption was not uncommonly associ- 
ated with intoxication. 


Table 3-65 
Ownership of Transport 
Inuit Indian White Mixed Other 

Transport N % N % N % N % N % 

1 Vehicle 154 42.4 51 28.9 206 70.8 31 53.4 12 60 

2 Vehicles 163 44.9 75 42.6 41 14.1 10 17.2 6 30 

3 Vehicles 16 4.4 8 4.5 14 4.8 6 10.3 1 5 

Dogs 1 0.3 21 11.9 0 1 1.7 0 

Dogs & Vehicle’ 26 7.2 53 30.1 3 1.0 5 8.6 1 5 

None 29 7.9 21 11.9 30 10.3 10 17.2 2 10 

No Data 86 92 70 14 8 

1These may be included in the 2 and 3 vehicle groups also. 

Table 3-66 

Alcohol Consumption of Mother 

Inuit Indian White Mixed Other Total 

Alcohol N % N % N % N % N % IN % 
Never Drinks 231 59.5 53 25.5 56 22.6 14 26.4 5 25.0 359 39.1 
Never Intox. 57 14.7 68 32.7 165 66.5 24 45.3 13 6.5 327 35.7 
Occas. Intox. 80 20.6 68 32.7 27 10.9 15 28.3 2 1.0 192 20.9 
Often Intox. 20 5.2 19 9.1 — — — — ae a 39 4.3 
No Data 61 60 113 19 9 262 
Total 449 268 361 72 29 1179 
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Table 3-67 
Alcohol Consumption of Father 

Inuit Indian White Mixed 
Alcohol N % N % N % N % 
Never Drinks 131 36.2 16 9.5 40 16.2 8 15.7 
Never Intox. 69 19.1 57 33.9 147 59.5 18 35.3 
Occas. Intox. 134 37.0 66 39.3 57 23.1 22 «(43.1 
Often Intox. 28 Tf 29 17.3 3 1.2 3 5.9 
No Data 87 100 114 21 
Total 449 268 361 72 
Table 3-68 
Mother Violent When Drunk 

Inuit Indian White Mixed 
Violence N % N % N % N % 
Yes 7 5.7 18 15.3 — — 1 3.2 
No 116 94.3 120 87.0 184 100 30 96.8 
N/Al 239 51 61 16 
No Data 87 79 116 25 
Total 449 268 361 72 


1N/A = Not Applicable 


Table 3-69 
Father Violent When Drunk 

Inuit Indian White Mixed 
Violence N % N % N % N % 
Yes 28 14.5 31 22.3 2 1.0 4 11.1 
No 165 85.5 108 77.7 189 99.0 32 88.9 
N/A! 137 17 47 10 
No Data 119 112 123 26 
Total 449 268 361 72 


1N/A = Not Applicable 


Table 3-70 
Mother — Detentions for Drinking 
Inuit Indian White Mixed 
N % N % N % N % 
None 370 97.4 189 95.9 246 100 48 98.0 
1+ 10 2.1 8 4.0 — — 1 2.0 
No Data 69 71 115 23 


Total 449 268 361 72 
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Total 
N % 
200 23.6 
299 35.3 
284 33.6 
63 7.4 
333 
1179 
Total 
N % 
26 3.0 
465 94.7 
372 

316 
1179 
Total 
N % 
65 11.4 
505 88.6 
216 

393 
1179 
Total 
N % 
873 97.8 
19 2.1 
287 
1179 
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Table 3-71 
Father — Detentions for Drinking 
Inuit Indian White Mixed Other Total 

N % N % N % IN) % N % N % 
None 324 93.6 147 89.6 240 100 46 97.9 15 {00 Tle 95.1 
1+ 22 6.5 17 10.4 — — 1 2.1 — — 40 4.9 
No Data 103 104 121 25 14 367 
Total 449 268 361 72 29 1179 


Violence when drunk was uncommon among 
women, but significantly more common among men 
with 14.5 percent of Inuit males and nearly 22 
percent of Indian males reported as being violent 
when drunk. Among all groups, detentions for drink- 
ing were uncommon, but less so for Native men. 

These data support the contention that alcohol 


consumption was a significant problem in the fami- 
lies of this study. 


SUMMARY AND CONCLUSIONS 


This chapter has described the socio-economic 
environment of the infants of this study and their 
families. For purposes of analysis, the ethnic groups 
have been divided into 5 groups; 3 large: Inuit, 
White and Indian and 2 small: Mixed and Other. 
Although this classification is not the same as the 
official Federal classification commonly used in the 
North, it is felt that it more accurately reflects the 
socio-cultural environment. 

The data presented paint a picture of three, 
different, major ethnic groups. Because of their 
small populations the Mixed and Other groups are 
harder to describe; however, they seem to be simi- 
lar in most respects to the White group. 

Using these groupings, various demographic 
data have been presented. Inuit and Indian infants 
tended to live in smaller settlements, whereas White 
infants more commonly were in larger settlements. 
Access to medical facilities was very good for virtu- 
ally all infants although, for 28 percent of Inuit 
infants, there might be a wait of over 13 hours from 
the onset of illness to seeing a physician for defini- 
tive care. 

From a demographic point of view, the Native 
infants had older fathers, and mothers who were 
more likely than were White mothers to be at the 
extremes of age and to be single. They were often 


born into large families living in crowded homes 
with facilities considered relatively primitive by 
“Southern” standards. Few Native families had 
flush toilets or “running water” or even a bathtub 
~~ yet nearly all the families of White infants had 
these amenities. 

Nearly 16 percent of Inuit infants and 6 per- 
cent of Indian infants, but only one percent of White 
infants, were adopted out at birth. Among the two 
Native groups, the child was often adopted to a 
relative. Child care for all these groups was gener- 
ally good. Inuit infants were more likely to be raised 
in a traditional manner than were Indian infants. 
It is probable that this is a reflection of the relative 
isolation in which many Inuit families live. 

The economic position of the families of these 
ethnic groups show marked disparities especially 
between the White and the two Native groups. 
Most White fathers had full time employment and 
relatively high wages. Less than 50 percent of Inuit 
and Indian fathers had full time employment and 
cash income was much less, although this was re- 
placed in part by meeting the needs of daily life 
from hunting and trapping. Almost 50 percent of 
Indian and Inuit groups received welfare at some 
time compared to 2 percent of the White group. 

Alcohol consumption was common in all groups 
and the data suggest that it was a significant social 
problem in many of the families of this study. Fur- 
ther data to be presented in the following chapters 
will show alcohol to be an important factor in influ- 
encing the health of infants. 

In conclusion, the data of this chapter show 
that the White infant lived in a micro-environment 
very similar to that of his Southern counterparts, 
whereas the Inuit and Indian infant lived in a 
micro-environment which was, for the most part, 
not similar to his traditional environment and not 
the same as the White infant; rather it was 
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something in between. Their parents were long 
term residents of the NWT, yet they were being 
faced with adapting to the mores and institutions 
of Southern Canada. It will be shown later in this 
study that one of the determinants of infant health 
is the degree to which Native parents have success- 
fully or unsuccessfully adapted to these new ways, 
and the degree to which they have been able to 
retain certain traditional practices beneficial to the 
infant. 
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Chapter 4 
Pregnancy, Labour, and the Newborn 


by D.W. Spady and R.J. Ostolosky 


INTRODUCTION 


In discussing the events occurring during the 
first year of life of the infants of this study it seems 
only reasonable to begin with the circumstances 
surrounding their gestation and birth, for these 
events may be a major influence in determining 
the future course of their life. 

Before presenting the results in this chapter, 
certain prefatory comments are necessary. Data 
have been collected in many ways, by many people, 
from people with varying conceptions of time and 
place, health and illness, accuracy and numbers. 
Data such as maternal medical and pregnancy his- 
tory are especially suspect; abortions may have 
been forgotten, even infants who have died may not 
be remembered by the mother, especially if she has 
lost many infants over the years. Equally suspect 
may be data relating to the present pregnancy; for 
example, the dates of the last menstrual period or 
of quickening are notoriously difficult to pinpoint 
accurately. To the degree that the pregnancy has 
been monitored by medical personnel, the data 
should be more representative of the true situa- 
tion, but it must be remembered that because of 
individual differences in knowledge, technique and 
facility, data collected by professionals are not nec- 
essarily accurate. One can only hope that errors 
introduced here are random and tend to cancel 
each other. 

For the above reasons, the following statistics 
will be presented only to the extent that the com- 
mittee feels them reasonably representative of the 
true situation or where, even though suspect, they 
point to a potentially serious situation that requires 
comment. 

There were 1191 births, 24 of which were twins, 
hence there were 1179 pregnancies; therefore, when 
discussing data about the mother and gestation the 
data will consider each pregnancy; when discuss- 
ing the events of parturition and the newborn the 
data will consider each infant. Unlike most of the 
other chapters in this report, the data are subdi- 
vided by the ethnic origin of the mother, rather 


than the infant; the reason for this is that the 
events of pregnancy relate more to the mother ang 
her environment than to the infant. The ethnic 
subdivisions are largely self explanatory with the 
exception of the term “Other” which, for all intents 
and purposes, means “Metis” — or mixed Indian/ 
White origin. Table 4-1 presents basic statistics 
regarding the composition of the study groups. 

The largest group are the Inuit, constituting 49 
percent of all mothers, followed by White (34%), 
Indian (18%) and Others (8%). 


THE PREGNANCY 
Information About the Mother 


Data describing parity were available on alj 
except 6 mothers; of the remainder 362 were 
primigravid, and 811 were multigravid of whom 
281 had 5 or more pregnancies. Table 4-2 presents 
data describing gravidity. 

The parity, or number of known viable births, 
is presented in Table 4-3. 

Native mothers have higher gravidity and par- 
ity than do White mothers. A very large proportion 
(16% to 39%) of Native mothers have 5 or more 
pregnancies. These two observations, combined with 
the common finding that grand multiparity is asso- 
ciated with an increased incidence of maternal and 
fetal morbidity and mortality, (Butler and Bonham, 
1963), point to the high risk that many Native 
mothers take when they become pregnant. 

Maternal age is shown in Table 4-4. Of the 93 
mothers less than seventeen years of age (an age 
below which girls are at greater biological and psy- 
chological risk (National Academy of Sciences, 
1970)), 81 (87.1%) were non-White; of the 95 moth- 
ers 35 years and older (an age above which repro- 
ductive risk becomes significant), 81 (85%) were 
non-White. Thus, it is apparent that the majority 
of pregnancies occurring at the extremes of the 
child bearing years were to non-White mothers. 

Data in Tables 4-5 and 4-6 describe the height 
and weight of the mothers. 
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Table 4-1 
Ethnic Grouping of Mother 

Inuit Indian White Other Total 
Singleton 
Pregnancies 468 214 391 94 1167 
Twin Pregnancies 5 1 6 0 12 
Total 473 215 397 94 1179 
Table 4-2 
Number of Known Pregnancies Including Present Pregnancy 

Inuit Indian White Other Total 
Mean 4.33 3.72 2.10 3.13 
Standard Deviation 3.26 2.99 1.31 2.74 
Median 3.41 3.82 1.81 2.30 
Total 470 213 396 94 1173 
% Primiperous 23.4 28.6 41.3 29.8 
% >5 Preg. 39.2 29.2 4.5 16.1 
Range 1-19 1-18 1-9 1-14 
No Data = 6 
Table 4-3 
Number of Known Viable Births not Including Present Pregnancy 

Inuit Indian White Other Total 
Mean 2.95 2.52 0.885 1.92 
Standard Deviation 2.98 2.82 1.08 2.49 
Median 1.99 1.70 0.66 1.19 
Total 470 212 396 94 1172 
Range 0-15 0-16 0-7 0-12 
No Data = 7 
Table 4-4 
Maternal Age 

Inuit Indian White Other Total 

Age N % N % N % N % N % 
<17 51 10.8 21 9.8 12 3.0 9 9.6 93 7.9 
18-19 62 13.1 24 «11.1 33 8.3 13 13.8 132 11.2 
20-24 155 32.8 80 37.2 149 37.5 35 37.2 419 35.5 
25-29 87 18.4 39 618.1 144 36.3 21 22.3 291 24.7 
30-34 66 13.9 29 13.5 45 11.3 8 8.5 148 12.6 
35-39 40 8.5 14 6.5 12 3.0 6 6.4 72 6.1 
40-44 8 1.7 8 3.7 2 0.5 2 2.1 20 1.7 
45+ 3 0.6 — — — — — — 3 .25 
Total 472 215 397 94 1178 


No Data = 1 
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There were 229 cases with height not recorded 
and 325 cases with usual weight not recorded. The 
differences between the heights were compared us- 
ing one way analysis of variance and Scheffe’s Con- 
trast tests and are statistically significant (p<0.05) 
with the Inuit being the shortest, the Indian and 
Other groups forming an intermediate group and 
the Whites tallest. The degree to which these dif- 
ferences reflect genetic rather than nutritional or 
other environmental influences is difficult to deter- 
mine; however, the fact that a secular trend exists 
for these populations (Schaefer, 1970; Rode and 
Shephard, 1976; Skrobak-Kaczynski and Lewin, 
1976) would suggest that the difference is not to- 
tally genetic. Native mothers generally weighted 
less than White mothers, but the differences are 
not as striking as for height. 

The events occurring in a mother’s life prior to 
pregnancy can have a definite influence on the 
developing fetus and infant. A mother who has 
been severely malnourished as a child may well 
have a smaller infant than the mother who is well 
nourished throughout life. A mother who is chroni- 
cally ill or who has had severe tuberculosis or 
chronic renal disease may compromise herself and 
her fetus when she becomes pregnant. For these 
reasons, it was felt necessary to document the 
mother’s past medical history. During analysis of 
the collected data it became obvious that for vari- 
ous reasons the data were suspect and incomplete, 
therefore, details of the mother’s past history will 
not be presented except to comment on two obser- 
vations: (a) the total number of morbidity episodes! 
including tuberculosis, and (b) the separate inci- 


Table 4-5 
Usual! Height of Mothers (cm) 

Inult (E) Indian (1) 
Mean 152.8 156.3 
Standard Deviation 6.1 5.3 
Median 152.5 154.9 
Total 408 157 
Wht<152 cm 50 29.9 


Anova with Scheffe’s Contrast Test Groups E<1,0 <W p<0.05 


No Data = 229 


dence of tuberculosis. These are summarized in 
Table 4-7. 

The total number of medical episodes reflects, 
in a very gross manner, the relative morbidity 
among the four groups. It must be remembered 
that the numbers presented reflect almost certainly 
an underestimate of the true situation; even so, it 
is clear that the Native groups had a higher inci- 
dence of illness than did the White mother — al- 
most two times as high. In both Inuit and Indian 
groups, tuberculosis constituted approximately 30 
percent of all recorded episodes as compared to 
about 0.4 percent of illnesses of White mothers 
being due to tuberculosis. 

The previous obstetrical history is another in- 
direct indicator of possible problems occurring in 
the present pregnancy. This history was available 
in all but 84 mothers; however, the data are ques- 
tionable as they likely underestimate the true situ- 
ation, especially with respect to the Indian mother. 
Table 4-8 presents pertinent aspects of this data 
and illustrates the marked discrepancy in frequency 
of stillbirth and neonatal death between Natives 
and White mothers. 

Marital status is an important social factor 
which may play a role in the eventual outcome of a 
pregnancy. Table 4-9 shows that the incidence of 
unwed mothers is highest in the Indian group (36%) 
and is closely followed by Inuit and Other mothers 
(23% — 27%), whereas only 6 percent of White moth- 
ers were single. 

However accepting we are in socio-cultural 
terms of these numbers of single women having 
babies, we must not forget they are at risk, and 


White (W) Others (O) 
160.3 157.9 

7.0 4.9 

160.2 157.8 

325 67 

25.4 20.9 


1A morbidity episode, for the purposes of this discussion, refers to an episode of illness of a severity that the mother 
remembered it, or it was recorded on her medical chart. Very clearly, it is a crude measure. 
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Table 4-6 
Usual Weight of Mothers (kg) 
Inuit Indian White 
Mean 55.16 55.72 57.70 
Standard Deviation 8.0 8.2 8.3 
Median 53.6 53.9 56.16 
Total 303 145 334 
%<45 kg 3.6 3.4 2.9 
%<90 kg 0.3 0.7 0.6 
No Data = 325 
Table 4-7 
Past Medical History of Mother 
Inuit Indian White 
N Rate!’ N Rate! N Rate’ 
Overall Morbidity 
Episodes Recorded 457 966 159 739.5 159 400.5 
Tuberculosis 142 300 48 223 2 5.04 
1Rate = Number of episodes of event occurring x 1000 
Number of individuals in ethnic group 
Table 4-8 
Previous Obstetrical History 
Inuit Indian White 
N=433 N=194 N=389 
N % N % N % 
One or More 
Stillbirths 26 6.0 3 1.6 9 2.3 
One or More 
Neonatal Deaths 42 9.7 7 36 4 1.0 
No Data = 84 
Table 4-9 
Marital Status of Mothers 
Inuit Indian White 
Status N % iN) % N % 
Single 107 23.1 77 ~=36.0 26 6.0 
Married 348 75.1 121 57.0 358 92.0 
Widow 5 1.1 1 0.8 — ~ 
Divorced 1 0.2 1 0.5 — — 
Separated 2 0.4 2 1.0 4 1.0 
Commonlaw 10 2.2 11 5.4 4 1.0 
Total 473 213 392 


No Data = 12 


Others Total 
58.1 
9.3 
53.9 
72 854 
1.4 
Other Total 
N Rate!’ N Rate’ 
42 447 817 693 
3 31.9 195 165.4 
Other 
N=79 
N % 
3 3.8 
1 1.3 
Other Total 
N % N % 
25 27.0 235 = 20.1 
55 59.0 882 75.6 
=— a 6 0.5 
1 1.0 3 0.3 
2 2.0 10 0.9 
6 10.0 31 2./ 
89 1167 
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carry with them a formidable array of perinatal 
problems requiring special attention (WHO, 1970). 

Contraceptive devices were most commonly used 
by Whites, with only 37 percent not having some 
form of contraception. Indians and Inuit less com- 
monly used contraceptive devices. In all cases the 
most common method was the use of oral contra- 
ceptives. (Table 4-10) 


Prenatal Care 


The single most important advance in the pre- 
vention of obstetric tragedy has been the aggres- 
sive introduction of regular prenatal care to all 
pregnant mothers. Prenatal care provides the medi- 
cal practitioner with the opportunity to assess the 
health of the mother and her unborn child; it pro- 
vides an opportunity to detect potential problems, 
to treat the simple ones and to modify or prevent 
most of the serious problems. To be successful, it 
requires the cooperation of the mother from early 
pregnancy to parturition. In the NWT, the vast 
majority of mothers lived in communities where 
there was either a resident nurse or doctor and 
hence facilities for prenatal care were readily avail- 
able. 

In common “Southern” practice a mother may 
be seen by a physician for prenatal care once a 
month from the third to eighth month, then bi- 
weekly for a month, and then once weekly until 
delivery; approximately 13 times. Where medical 
care is available five visits or less would be consid- 
ered to be an inadequate number of prenatal visits 


Table 4-10 
Contraceptive Device Usage 

Inuit Indian 
Birth Control N % N % 
None 240 57.9 129 74.1 
Oral Cont. 140 33.8 32 18.4 
1.U.D. 29 7.0 10 5.7 
Other or Combined 5 1.2 3 1.7 
Total 414 174 
No Data 59 (12.5) 41 (19.1) 
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(PNV). Table 4-11 shows that the average number 
of visits was greater than five in all groups; only 
4.5 percent of mothers had no prenatal! visits. 

The Inuit mother attended an average of 8.5 
times, the White mother 7.9; however, the median 
number of visits was only 4.94 for Indians and 5.41 
for Others — suggesting that these two groups are 
not utilizing the available facilities as well as the 
Inuit and White mothers. 

For 1090 mothers, information was available 
describing duration of gestation at birth and num- 
ber of prenatal visits. Table 4-12 is a contingency 
table presenting this data. 

Only six mothers had recorded gestations of 
<28 weeks, all of these had five or less PNV’s; 
perhaps not an unreasonable expectation. Between 
29 and 36 weeks, it is reasonable to expect the 
mother to have had at least five visits, yet 49 out of 
a total of 99 mothers had fewer than five PNV’s. 
Overall 31 percent of mothers had five or less PNV’s, 
a finding which suggests that more aggressive “re- 
cruitment” and follow-up of pregnant mothers is 
warranted. 

Table 4-13 shows that 30 — 40 percent of moth- 
ers living in Inuvik and Mackenzie had five or less 
PNV’s, whereas Baffin and Keewatin mothers at- 
tended more faithfully. If ethnicity is controlled, 
the place of residence appears to be a factor only in 
the Indian and Inuit mothers. (Tables 4-14 to 4-17) 

Among the Indian mothers living in Macken- 
zie, 67.4 percent had five or less visits, whereas 
only 28.2 percent of Indian mothers in Inuvik had 


White Other Total 

N % N % N % 
115 37.5 36 51.4 520 53.9 
165 53.7 26 37.1 363 37.6 

10 3.3 5 7.1 54 5.6 

17 5.5 3 4.3 28 2.9 
307 70 965 

90 (22.7) 24 (25.5) 214 (18.2) 


Table 4-11 
Frequency of Prenatal Visits 
Inuit 
Mean 8.48 
Standard Deviation 4.65 
Median 8.64 
Total 473 
No Visits 18 


Table 4-12 


Indian 
5.34 
3.75 
4.94 

215 
15 


Prenatal Visits Compared with Gestation 


29-36 
N % 
49 49.5 
36 36.4 
14 (14.1 
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White Other 
7.90 5.51 
3.54 3.54 
8.24 5.41 

397 94 
12 S 


Gestation In Weeks 


37-38 39+ 
N % N % 
46 27.5 226 27.6 
96 57.5 368 45.0 
25 14.9 224 27.4 
167 818 


Zone of Residence Compared by Frequency of Prenatal Visit 


Inuvik 
N % 
67 31.2 
105 48.8 
43 20.0 


Number of <28 
Prenatal Visits N % 
<5 6 100 
6-10 0 0 
11+ 0 0 
Total 6 
No Data = 89 
Table 4-13 
Number of Baffin 
Prenatal Visits N % 
<5 68 27.6 
6-10 89 36.2 
114+ 89 36.2 
Total 246 
Table 4-14 
Inuit — Zone of Residence by Prenatal Visit 
Baffin 

N % 
<5 63 28.5 
6-10 77 =—6. 34.8 
11+ 81 36.7 
Total 221 


Chi Square = 26.13 p=<0.01 


No Visits = 18 


Inuvik 

N % 
25 47.2 
18 33.9 
10 18.9 
53 


Mackenzie Keewatin 
N % N % 
231 38.9 17 13.6 
266 44.9 57 45.6 
96 16.2 51 40.8 
593 125 
Mackenzie Keewatin 
N % N % 
25 29.4 15 13.2 
36 42.3 50 43.9 
24 28.2 49 42.9 
85 114 


Total 
7.48 
4.24 
7.56 
1179 
54 


ol 
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as few visits. Inuvik Zone was the zone of greatest 
delinquency among Inuit mothers, with 47.2 per- 
cent having the smallest number of visits. Of the 
Inuit mothers living in Keewatin; only 13.5 percent 
had five or fewer visits. 

Tables 4-18 and 4-19 show that for the Inuit 
and Indian mothers, the smaller settlements had a 
greater frequency of PNV’s than did the larger 
settlements. 

No similar statistically significant relationship 
existed for the White and Other groups. (Tables 4- 
20 and 4-21) 

These data suggest that the remoteness of the 
settlement acts as a factor in PNV attendance. 


Possibly it is the more constant contact that a medi- 
cal professional has with the mother in a small 
settlement that accounts for these statistics; how- 
ever, they do suggest that in the larger settlements, 
a more aggressive approach be adopted to follow 
the prenatal care of mothers. 

Prenatal classes were not commonly utilized by 
mothers in the NWT. Data about prenatal classes 
were available for 680 mothers of whom only 300 
(44.1%) attended at least once (Table 4-22). 

It was the Inuit mother who was most consis- 
tent about attending these classes. However the 
differences between the groups are not great. One 
possible reason for the poor record is that, at least 


Table 4-15 

Indian — Zone of Residence by Prenatal Visit 

Prenatal Baffin Inuvik Mackenzie Keewatin Total 
Visits nN % N % N % N % N % 
<5% — — 20 28.2 97 67.4 _-_ — 117 54.4 
6-10 —_ — 39 549 37 25.7 _—-_ — 76 35.4 
114 = = 12 16.9 10 6.9 —- — 22 10.2 
Total — 71 144 — 215 

Chi Square = 29.96 p=<0.01 

No Visits = 15 

Table 4-16 

White — Zone of Residence by Prenatal Visit 

Prenatal Baffin Inuvik Mackenzie Keewatin Total 
Visits N % N % N % N % N % 
<5 5 20.0 15 20.8 68 23.5 2 18.2 90 22.7 
6-10 12 48.0 40 55.6 162 56.1 7 63.6 221 55.7 
11+ 8 32.0 17 23.6 59 20.4 2 18.2 86 21.7 
Total 25 72 289 11 397 

Chi Square = 2.32 p=>.05 

No Visits = 12 


ee a ee ee en ee eae ee a ce ee Cae or ee 
Table 4-17 
Other — Zone of Residence by Prenatal Visit 


Prenatal Baffin Inuvik Mackenzie Keewatin Total 
Visits N % N % N % N % N % 
<5 — -— 7 36.8 41 55.7 — — 48 51.1 
6-10 — o— 8 42.1 31 41.3 = — 39 41.5 
11+ — —— 4 21.1 3 4.0 — — 7 75 
Total — 19 75 — 94 


Chi Square = 6.98 p=>.05 
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Table 4-18 

Inult — Prenatal Visits Compared with Population of Mother’s Community 
Population: <500 501-1000 >1000 Total 
Number of Visits N % N % N % N % 
5 42 23.6 39 18.4 50 59.5 131 27.7 
6-10 7O 839.3 86 40.8 23 27.4 179 37.8 
11+ 66 37.1 86 40.8 119 «13.1 163 34.5 
Total 178 211 84 473 


Chi Square = 55.2 p=<0.01 


Table 4-19 

Indian — Prenatal Visits Compared with Population of Mother’s Community 
Population: <500 501-1000 >1000 Total 
Number of Visits N % N % N % N % 
<5 26 ~~ 37.1 20 51.3 70 66.6 116 

6-10 33 = 47.1 14 35.9 29 27.6 76 

11+ 11 15.7 5 12.8 6 5.7 22 

Total 70 39 105 214 

No Data = 1 


Chi Square = 15.72 p=<0.01 


Table 4-20 

White — Prenatal Visits Compared with Population of Mother’s Community 
Population: <500 501-1000 >1000 Total 
Number of Visits N % N % N % N % 
<5 5 27.7 6 18.1 84 24.2 95 

6-10 13. 72.2 19 57.5 186 53.7 218 

114 0 — 8 24.2 76 21.9 84 

Total 18 33 346 397 


Chi Square = 8.78 p=>.05 


Table 4-21 

Other — Prenatal Visits Compared with Population of Mother’s Community 
Population: <500 501-1000 >1000 Total 
Number of Visits N % N % N % N % 
<5 0 — 9 60 39 53.4 48 

6-10 4 66.6 3 20 32 43.8 39 

114+ 2 33.3 3 20 2 2.7 7 

Total 6 15 73 94 


Chi Square — Not calculated, due to small cell frequencies. 
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in the small settlements, very few mothers would 
be pregnant at any one time and the nurse could 
provide most of the necessary information at the 
prenatal visit. 

As mentioned above, the purpose of the prena- 
tal visit was to monitor the course of pregnancy 
and to optimize the chances of having a healthy 
newborn. This is done in part by maternal educa- 
tion and in part by recording and intelligently in- 
terpreting measurements of the mother’s physical 
status. Certain of these measurements, such as 
blood grouping, Rhesus factor, height, and serology 
(i.e. VDRL), need to be measured at least once 
during the pregnancy. Other factors such as gesta- 
tion, fundal height, weight, peripheral oedema, 
blood pressure, and urinary albumen and sugar 
should be measured at every visit. Tables 4-23, 4- 
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24, 4-25, and 4-26 summarize findings related to 
the above measurement. 

Table 4-23 shows that overall, 53.9 percent of 
mothers’ records had no data describing their sero- 
logical status. Blood type and Rhesus factor were 
more commonly obtained (Tables 4-24 and 4-25) 
but even here, an appreciable percentage of moth- 
ers’ records (6.0 to 25.6%) did not have this infor- 
mation; information which in an emergency could 
be of critical importance. It is possible that the 
problem lies not with the individual obtaining the 
blood for typing or serology, but rather with the 
laboratory performing the analysis and returning 
the results to the nursing station. The data of this 
study do not provide an answer. 

Table 4-26 is a bit different in that it records 
only whether or not a particular item was mea- 
sured at a prenatal visit. Although it would not be 


Table 4-22 
Attendance at Prenatal Classes 
Inuit Indian White Other Total 
Classes N % N % N % N % N % 
Yes 200 54.9 34 29.1 55 33.7 11. 30.6 300 44.1 
No 164 45.1 83 70.9 108 66.3 25 69.4 380 55.9 
Total 364 117 163 36 680 
No Data 109 (23.0)! 98 (45.6) 234 (58.9) 58 (61.7) 499 (42.3) 
'The figures in brackets refer to the percentage of total population in each ethnic group. 
Table 4-23 
Laboratory Serology (VDRL) 
Inuit Indian White Other Total 
Status N % N % N % N % N % 
Negative 208 _ =s- 98. 118 100 186 98.4 25 100 537 98.7 
Positive 4 1.9 — ae 3 1.6 — — 7 1.3 
Total 212 118 189 25 544 
No Data 261 (55.2) 97 (45.1) 208 (52.4) 69 (73.4) 635 (53.9) 
Table 4-24 
Blood Grouping — Mother 
inult Indian White Other Total 
Group N % N % N % N % N % 
A 185 52.6 49 28.0 141 383 32 40.0 407 41.7 
B 14 4.0 2 1.1 38 10.3 5 6.3 59 6.1 
O 145 41.2 123 70.3 177 = 48.1 41 51.2 486 49.8 
AB 8 2.3 1 0.6 12 3.3 2 2.5 23 2.4 
Total 352 175 368 80 975 
No Data 121 (25.6) 40 (18.6) 29 = (7.3) 14 (14.9) 204 (17.3) 
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Table 4-25 

Rhesus Factor — Mother 

Inuit Indian White Other Total 

Rh Factor N % N % N % N % N % 
Positive 404 99.8 172 98.3 306 82.0 73 ~=90.1 965 92.4 
Negative 1 0.2 3 1.7 67 18.0 8 9.9 79 7.6 
Total 405 175 373 81 1034 

No Data 68 (14.4) 40 (18.6) 24 (6.0) 13 (13.8) 145 (12.3) 
Table 4-26 

Prenatal Visits — Frequency of Recording of Measurements 

Inuit Indian White Other Total 
Total Visits" 4053 1153 3183 518 8907 
N % N % N % N % N 

Edema 

Recorded 3056 75.4 800 69.4 1983 62.3 339 65.4 6178 
Not Recorded 997 24.6 353 30.6 1200 37.7 179 34.6 2729 
Albumen 

Recorded 3545 87.5 885 76.8 2622 82.4 414 79.9 7466 
Not Recorded 508 12.5 268 23.2 561 17.6 104 20.1 1441 
Sugar 

Recorded 3454 # 85.2 875 75.9 2607 +3@81.9 407 78.6 7343 
Not Recorded 599 14.8 278 24.1 576 ~=—«:18.1 111. 21.4 1564 
Blood Pressure 

Recorded 3753 92.6 980 ~=—s«— 85.0 2938 = 92.3 458 88.4 8129 
Not Recorded 300 7.4 173 15.0 245 7.7 60 11.6 778 
Hemoglobin 

Recorded 1684 41.5 446 38.7 941 29.6 198 38.2 3269 
Not Recorded 2369 58.5 707 = 61.3 2242 # 70.4 320 =61.8 5638 
Gestation 

Recorded 3089 76.2 771 ~=66.9 2096 = 65.8 284 54.8 6240 
Not Recorded 964 23.8 382 833.1 1087 34.2 234 45.2 2667 
Fundus 

Recorded 3055 75.4 702 ~=60.9 1792 56.3 310 59.8 5859 
Not Recorded 998 24.6 451 ~=39.1 1391 43.7 208 40.2 3048 
Weight 

Recorded 3714 91.6 967 83.9 2937 92.3 459 88.6 8077 
Not Recorded 339 8.4 186 16.1 246 7.7 59 11.4 830 
Total Possibly 

Recorded 32424 9224 25464 4194 71256 
Total Actually 

Recorded 25050 = 76.3 6426 69.7 17916 70.4 2869 69.2 52561 
Total Not 

Recorded 7374 23.7 2798 30.3 7548 29.6 1275 30.8 18695 


‘Total visits refers to the total of all prenatal visits by the particular population group concemed. 
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69.4 
30.6 


83.8 
16.2 


82.4 
17.6 


91.3 
8.7 


36.7 
63.3 


70.1 
29.9 


65.8 
34.2 


90.7 
9.3 


73.8 


26.3 
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expected that hemoglobin be recorded at every visit, 
all other parameters in this table should be. One 
can only assume that if the data are not recorded, 
the measurement has not been done. Overall, 26.2 
percent of parameters which should be recorded 
regularly were not. The Inuit group appeared to 
have the most careful supervision with only 23.7 
percent of measurements not recorded; the other 
three groups were all similar with about 30 percent 
of data not recorded. These results are of concern, 
since it is through these measurements, recorded 
and interpreted on a continuing basis for each 
mother, that the health of the mother and her 
unborn child is protected. 

An effort was made to detect risk factors which 
might have a bearing on the course of pregnancy or 


the delivery. The risk factors used during the study 
period are presented in Table 4-27 and were felt at 
the time to be those factors for which special note 
should have been made in the medical record by 
the attending professional. 

The coders of the data examined the medical 
record of the mother and, using the factors out- 
lined, noted whether or not the risk factors had 
actually been identified by the medical personnel. 
The results are in Table 4-28. 

In 79 cases (6.9%) there were no risk factors to 
be identified. Risk factors present were identified 
by medical personnel in only 115 cases (10.1 per- 
cent), the remaining 941 cases (82.9%) had at least 
some of these risk factors unidentified. It is appar- 
ent that medical personnel attending pregnant 


Table 4-27 


Guidelines for Risk Factors Which Should be Identified in Pregnancy, Delivery, and the Newborn 


Pregnancy 
- primipara 
- grand multipara — >6 pregnancy 
- age of mother: 
- less than 16 years 
- over 34 years 
- obesity 


- history of previous pregnancy complications, i.e. bleeding, pre-eclampsia, severe anemia, etc. 


- Medical factors: 
- diabetes 
- pyelitis — kidney disease 
- history of rheumatic fever or heart disease 
- deformity, i.e. back, hips, limbs, etc. 
- obesity 
- tuberculosis 
- Rh negative mother 


Delivery 
- previous Caesarean section 
- difficult labours, prolonged labours, etc. (also risk to NB). 


- previous history of complications of delivery, e.g. retained placenta, post-partum hemorrhage 


- primipara 
- Rh negative mother 
Newborn 
- primipara 
- previous premature deliveries, i.e. under 2500 grams 
- previous post mature infants 
- history of congenital malformations of previous infants 
- stillbirths 
- Rh negative mother 
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women must be made more aware of the problems 
which may complicate and compromise a pregnancy. 
A possible way of doing this is by using a check 
sheet with risk factors outlined; another way is 
through continuing education. 


Maternal Problems During Pregnancy 
Non-Obstetric Maternal Illness and Trauma 


It is well recognized that prenatal visits offer 
the physician an excellent opportunity to diagnose 
and treat concurrent maternal disease. Table 4-29 
indicates the number of concurrent episodes of ill- 
ness which occurred in all groups throughout preg- 
nancy. All groups had an appreciable frequency of 
illness occurring during pregnancy. Inuit mothers 
had the highest rate of illness with 719 episodes/ 
1000 mothers. Indians had a rate of 595/1000 and 
Whites had a rate of 418 while Others had the least 
frequency with only 287 illnesses/1000 mothers. 
Comparable rates for normal Southern Canadian 
mothers are not available. 


Table 4-28 
Risk Factors Identified by Medical Personnel 
Inuit Indian 

N % N % 
Not Applic. 28 6.0 11 5.3 
Yes 51 10.9 23 11.2 
No 386 83.0 172 83.5 
Total 465 206 
No Data 8 (1.7) 9 (4.2) 
Table 4-29 
Concurrent Maternal Illness and Trauma 

Inuit Indian 

N Rate! N Rate 
lil Defined Conditions 71 150 24 112 
Infective and Parasitic 75 159 37 =172 
Respiratory 70 148 15 69 
Genitourinary 
Disorders 54 114 21 98 
Blood Diseases 39 82 19 88 
Prophylactic 
Chemotherapy for T.B. 31 65 12 56 
Total 340 719 128 595 
‘Rate = Total Number of Episodes x 1000 


Population Size 
Rate calculated to nearest whole number. 
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Obstetric Difficulties 


The events of obstetric interest occurring dur- 
ing pregnancy and parturition were coded accord- 
ing to the International Classification of Diseases. 
The total number of episodes of so-called “compli- 
cations’ for the total group are summarized in Table 
4-30. 

When the material is collated in regard to medi- 
cal significance of the items coded, it is apparent 
that a good number of the “complications” were of 
obstetric interest but carried little or no risk to the 
mother. There are well over 100 items in the Inter- 
national Classification to cover this area; in viewof 
relatively small number of cases in each category, 
as would be expected from a small total sample, it 
was felt that a simple listing of categories with 
numbers in each would be tedious and difficult to 
interpret. Therefore, only those items carrying clini- 
cal significance were chosen for the following table 
(4-31) which compares the number of episodes of 
major complications for the four racial groups. In 


White Other Total 
N % N % N % 
32 8.5 8 9.3 79 6.9 
25 6.6 4 4.7 115 10.1 
321 84.9 74 86.0 941 82.9 
378 86 1135 
19 (4.8) 8 (8.5) 44 (3.7) 
White Other Total 
N Rate N Rate N Rate 
50 126 12 128 157 39131 
31 78 4 43 147 123 
39 98 2 21 126 105 
27 68 5 53 107 89 
19 48 4 43 81 68 
0 — 0 — 43 36 
166 418 27 = 287 661 561 
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some categories there is considerable inter-ethnic 
variation, however there does not seem to be any 
consistent pattern and the variation may in part 
reflect the small number of cases in each group. 


Labour 


The average duration of gestation was 39.3 
weeks, with little variation between groups (Table 
4-32). 

Table 4-33 shows that labour onset was sponta- 
neous in 90 percent of cases. The rate was higher 
among the Inuit and Indian groups (95%) than 
among White (81%). The reason for this difference 
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is not readily apparent from the data; one reason 
may be that near term, more White than Native 
mothers go to Southern hospitals where they wait 
until labour begins spontaneously or is induced. 


Place of Birth 


Overall, in 83.6 percent of cases the place of 
birth was a hospital; however, there were marked 
interethnic variations (Table 4-34). Almost 98 per- 
cent of White infants were born in hospital, but 
only about 70 percent of Inuit infants were born 
there. Generally speaking few infants were born 
away from either a hospital or nursing station. 


White Other Total 
N=397 N=97 N=1197 
N Rate N Rate N Rate 
346 872 67 713 1139 952 
436 1098 88 936 1288 1076 
White Other Total 
N=397 N=97 N=1197 
N Rate N Rate N Rate 
35 88 9 96 103 86 
18 45 4 43 58 48 
24 60 4 43 51 43 
13 33 4 43 47 39 
12 30 6 64 30 25 
3 8 0 os 17 14 
1 3 0 — 10 8 
| 3 1 11 8 7 
0 ~ 0 — 1 1 
0 — 0 a 1 1 
107 270 28 298 326 277 


Table 4-30 
Frequency of Complications During Pregnancy and Parturition 
Inuit Indian 
N=473 N=215 
Number of Episodes N_ Rate’? N Rate 
Complications 
this Pregnancy 513 1084 213 991 
Complications 
of Labour 536 1133 228 1060 
1- Total Number of Episodes x 1000 
Population Size 
Rate calculated to nearest whole number. 
Table 4-31 
Major Complications of Pregnancy 
Inuit Indian 
N=473 N=215 
Number of Episodes N_ Rate! N Rate 
Antepartum 
Hemorrhage 39 82 19 88 
Premature Rupture 
of Membranes 25 53 11 51 
Prolonged Pregnancy 19 40 4 19 
Preclampsia 25 53 5 23 
Prolonged Rupture 
of Membranes 6 13 6 28 
Unstable Lie 13 27 1 5 
Late Intrauterine 
Fetal Death 8 17 1 5 
Hydramnios 3 6 3 14 
Eclampsia 1 2 0 —_ 
Rupture of 
Pregnant Uterus 1 2 0 — 
Total 140 296 50 233 
1Rate = Total Number of Episodes 24660 


Population Size 
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Table 4-32 
Length of Gestation in Weeks 

Inuit Indian White Other Total 
Mean 38.8 38.9 39.9 39.4 39.3 
S.D. 2.5 2.4 1.6 2.3 2.2 
Median 39.5 39.7 40.0 39.9 39.8 
Total 433 185 387 85 1090 
No Data 40 30 10 fe] 89 
Table 4-33 
Labour Onset 

Inuit - Indian White Other Total 

N % N % N % N % N % 

Spontaneous 450 95.3 205 95.4 318 80.9 83 89.2 1057 90.1 
Induced 14 3.6 5 2.3 59 15.0 8 8.6 89 7.6 
Not Applic. 5 1.1 4 1.9 16 4.1 2 2.2 27 2.3 
Total 472 215 393 93 2273 
No Data 1 — 4 1 6 
Table 3-34 
Medical Facility used for Birth of Infant 

Inuit Indian White Other Total 

N % N % N % N % N % 
Nursing Station 128 26.8 27 12.5 5 1.2 9 9.6 169 14.2 
Hospital 334 69.8 183 84.7 396 98.3 83 88.3 996 83.6 
Other 16 3.4 6 2.8 2 0.4 2 2.1 26 2.2 
Total 478 216 403 94 1191 
Among the White mothers, nearly 18 percent Labour 


delivered their infant in a hospital in Southern 
Canada (i.e. — not in the NWT). This is an expected 
finding because it was a not uncommon practice for 
the mother to go South for delivery of the child and, 
while in some cases this might represent a high 
risk pregnancy, in other cases it simply represented 
a choice made by the mother. Only 3.7 percent of 
Indian mothers and 3.9 percent of Inuit mothers 
were delivered of their child in a Southern hospital. 
Among the infants born in Northern hospitals, 
810 or 74.4 percent were born in only five commu- 
nities: Frobisher Bay (191), Inuvik (169), Yellow- 
knife (248), Hay River (133), and Churchill, 
Manitoba (69). The latter hospital is administra- 
tively a “Southern” hospital but geographically and 
practically a Northern hospital serving the resi- 
dents of Keewatin zone. Of the 102 infants born in 
“Southern” Canada, over half (55%) were born in 
various Alberta centres. (Not shown in tables.) 


The duration of labour was less than 12 hours 
in nearly 75 percent of cases, and only 4.7 percent 
of mothers had labours of greater than 24 hours 
(Data not shows in tables). Table 4-35 shows that 
for each ethnic group the duration of labour was 
less for multiparas than for primiparas. This obser- 
vation is in keeping with general knowledge. It is 
interesting to note that the Inuit primiparous moth- 
ers had labours that were shorter by an average of 
over two hours than for any other ethnic group. 
The duration of the second stage was also shorter 
in Inuit primiparas than in the other groups. The 
significance of these observations is unclear. 

Inuit mothers appeared to have faster labours 
than did mothers of other ethnic groups. Among 
the White infants 94.5 percent were delivered by a 
doctor whereas among the Inuit, only 59.7 percent, 
the Indian, 69.8 percent and among the Other, 78.5 
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percent were delivered by a doctor (Table 4-36); 
virtually all the remainder were delivered by nurses 
or nurse-midwives. 

The infant was a vertex presentation in 95.7 
percent of cases, breech in 2.7 percent and other in 
1.8 percent of cases (Table 4-37). These statistics 
are in keeping with generally available data (Reid 
et al., 1972). 

Delivery was spontaneous in 87.3 percent of 
cases and operative in the remainder (Table 4-38). 

More White mothers (22.6%) had operative de- 
liveries than did the mothers of any other ethnic 
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group. Tables 4-39 and 4-30 present details as to 
the nature of the operative procedure. 

The use of forceps was the most common opera- 
tive intervention with their use indicated in 75 
percent of cases when they were used (Table 4-41). 

Caesarean section occurred only in 4.5 percent 
of cases; a relatively low frequency. 

Analgesia was given six hours or less before 
delivery in nearly 52 percent of cases (Table 4-42). 
Again the White mothers more commonly received 
analgesia than mothers of other ethnic groups. 


Table 4-35 
Duration of Labour 
Inuit Indian White Other Total 
PP! MP2 PP MP PP MP PP MP 

First Stage (Hours) 

Mean 8.9 7.6 11.1 8.5 12.1 8.0 13.7 8.6 

Std. Dev. 6.3 6.8 7.6 7.4 7.5 6.4 12.9 9.6 

Total Cases 85 289 48 123 135 198 21 56 955 
No Data 25 74 13 31 29 35 7 10 224 
Second Stage (Minutes) 

Mean 26.2 18.7 31.9 19.3 48.0 23.2 49.9 16.5 

Std. Dev. 19.2 26.4 38.1 20.7 48.6 23.7 46.0 20.6 

Total Cases 85 272 48 117 135 189 21 54 921 
No Data 25 91 13 37 29 44 7 12 258 
1 Pp = Primipara; 2 MP = Multipara. 

fe a a 
Table 4-36 

Type Person at Delivery 

Inuit Indian White Other Total 
N % N % N % iN % N % 

Doctor 281 59.7 150 69.8 375 94.5 73 «= 78.5 879 74.7 
Nurse Midwife 54 11.3 6 2.8 3 0.8 4 4.3 67 5.6 
Nurse 124 26.3 56 26.0 19 4.8 16 17.2 215 183 
Native Midwife 6 1.3 — —_ — _ — — 6 0.5 
Self 7 1.5 3 1.4 — —— ae — 10 0.9 
Total 472 215 397 93 1177 
No Data 6 1 6 1 14 


Table 4-37 
Position at Delivery 
Inuit 
N % 
Vertex 425 95.9 
Breech 11 2.5 
Other L 1.6 
Total 443 
No Data 30 
Table 4-38 
Type of Delivery 
Inuit 
N % 
Spontaneous 440 93.4 
Operative 31 6.6 
Total 471 
No Data 2 
Table 4-39 
Forceps Used 
Inuit 
N % 
Yes 18 3.8 
No 453 96.2 
Total 471 
No Data 7 
Table 4-40 
Delivery by Caesarean Section 
Inuit 
N % 
Yes 462 97.5 
No 12 2.5 
Total 474 
No Data 4 


Table 4-41 
Reason for use of Forceps 
Inuit 
N % 
Elective 4 22.2 
Indicated 14 77.8 
Total 18 


No Data 


Indian 
N % 
184 94.8 
5 2.6 
5 2.6 
194 
21 
Indian 
N % 
199 92.1 
17 7.9 
216 
Indian 
N % 
8 3.7 
206 96.3 
214 
2 
Indian 
N % 
207 95.8 
9 4.2 
216 
Indian 
N % 
3 37.5 
5 62.5 
8 
2 
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Other 
N % 
79 94.0 
3 3.6 
2 2.4 
84 
10 
Other 
N % 
78 84.8 
14 15.2 
92 
2 
Other 
N % 
8 9.0 
81 91.0 
89 
5 
Other 
N % 
88 95.7 
4 4.3 
92 
2 
Other 
N % 
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Table 4-43 outlines the frequency of use of an- 
algesia during labour and the medications used. 

About one half of the mothers required analge- 
sia once, and only a small percentage three times. 
Again the White mothers more commonly received 
multiple analgesics than did the mothers of other 
ethnic groups. The most commonly used agents 
were Demerol, Phenergan, and Lorfan (Tables 4- 
44, 4-45, 4-46), although Lorfan was presumably 
used as an antagonist to Demerol and not as an 
analgesic per-se. 

The frequency of anesthetic use is outlined in 
Table 4-47. Slightly over one half of the mothers 
had some anesthetic; however inter-ethnic varia- 
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tion was great; over 65 percent of White mothers 
had some form of anesthesia compared to only 24 
percent of Inuit mothers. Local anesthetics were 
most commonly used with general or epidural an- 
esthesia far less common. 

The frequency of episiotomy, which in this re- 
port is not considered an operative procedure, is 
outlined in Table 4-48 which shows that overall 
40.7 percent of mothers had an episiotomy per- 
formed. 

Among White mothers 65.8 percent had 
episiotomies but only 23.1 percent of Inuit mothers 
had this procedure. Most commonly performed was 
the mediolateral episiotomy. 


Table 4-42 
Analgesia Six Hours before Delivery 
Inuit Indian White Other Total 
Analgesia N % N % N % N % N % 
Yes 152 32.7 110 51.4 284 73.6 51 56.7 597 51.7 
No 313 67.3 104 48.6 102 26.4 39 43.3 558 48.3 
Total 465 214 386 90 1155 
No Data 8 1 11 4 24 
Table 4-43 
Analgesic Drug use Frequency 
Inuit Indian White Other Total 
Analgesia N % N % N % N % N % 
Once 146 31.5 106 49.5 283 73.3 50 55.6 585 50.7 
Twice 61 13.1 60 28.0 175 45.3 23 25.6 319 27.6 
More than twice 14 3.0 13 6.1 50 13.0 A, 4.4 81 7.0 
Number 464 214 386 90 1154 
No Data 9 1 11 4 25 
Table 4-44 
First Analgesic Drug Used 
Inuit Indian White Other Total 
Analgesia N % N % N % N % IN % 
Demerol 114 78.1 77 =72.6 189 66.8 37 74 417 71.3 
Valium 9 6.2 13 12.3 49 17.3 7 14 78 13.3 
Phenergan 8 5.5 3 2.8 8 2.8 1 2 20 3.4 
Nisentil 3 2.1 2 1.9 9 3.2 1 2 15 2.6 
Others 12 8.2 11 10.4 28 9.9 4 8 55 9.4 
Total 146 106 283 50 585 


Table 4-45 


Second Analgesic Drug Used 


Analgesia 
Phenergan 
Demerol 
Sparine 
Lorfan 
Valium 
Others 
Total 


Table 4-46 


Inuit 
N % 
36 59.0 
12 19.7 
6 9.8 
2 3.3 
3 4.9 
2 3.3 
61 


Third Analgesic Drug Used 


Analgesia 
Lorfan 
Phenergan 
Demerol 
Others 
Total 


Table 4-47 


Inuit 
N % 
10 71.4 
3 21.4 
@) — 
1 7.1 
14 


Indian 
N % 
31 51.7 
10 16.7 
8 13.3 
5 8.3 
1 1.7 
5 8.3 
60 
Indian 
N % 
6 46.2 
5 38.5 
1 77 
1 7.7 
13 


Frequency and Type of Anesthesia Given 


Type 
None 
General 
Epidural 
Local 
Other 
Total 
No Data 


Table 4-48 


Inuit 
N % 
344 76.6 
14 3.1 
2 0.4 
82 18.3 
7 1.6 
449 
24 


Frequency of Episiotomy 


Episiotomy 
None 
Midline 
Medio lateral 
Total 

No Data 


Inuit 
N % 
346 76.9 
48 10.7 
56 12.4 
450 
23 


Indian 
N % 
138 65.4 
9 4.3 
1 0.5 
58 27.5 
5 2.4 
211 
4 
Indian 
N % 
136 66.3 
12 5.9 
57 27.8 
205 
10 
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White 
N % 
91 52.0 
25 14.3 
13 7.4 
13 7.4 
12 6.9 
21 12.0 
175 
White 
N % 
33 66.0 
5 10.0 
8 16.0 
4 8.0 
50 
White 
N % 
126 32.4 
38 9.8 
9g 2.3 
198 50.9 
18 4.6 
389 
8 
White 
N % 
133 34.8 
61 16.0 
188 49.2 
382 
15 


Total 
N % 
169 53.0 
48 15.0 
32 10.0 
22 6.9 
19 6.0 
29 9.1 
319 
Total 
N % 
51 63.0 
13 16.0 
10 12.3 
7 8.6 
81 
Total 
N % 
666 58.6 
67 5.9 
13 1.1 
360 31.7 
31 2.7 
1137 
42 
Total 
N % 
665 59.3 
128 11.4 
328 29.3 
1121 
58 
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Oxytocins appeared to be used routinely during 
delivery for all groups as in current practice. (Data 
not shown in tables.) 


Maternal Delivery Trauma 


Maternal delivery trauma of some sort occurred 
in 28.8 percent of mothers, more so among Inuit 
mothers (35.3%) and least among Whites (20.3%). 
(Table 4-49.) 

Trauma, of all degrees of severity was most 
common in the Inuit group with nearly 35 percent 
of mothers having some birth trauma. Blood loss of 
more than 500 cc occurred in 16 percent of these 
mothers, as compared to 8.5 percent of White moth- 
ers. (Table 4-50) 

The higher frequency of trauma among Inuit 
mothers is disconcerting. Two factors which may 
play a role are the person attending at delivery and 
the frequency of episiotomy. Only 60 percent of 
Inuit mothers had physicians attending the deliv- 
ery, however in only 2.8 percent of cases was the 
delivery unattended by a medical professional; thus 
virtually all these mothers had trained attendants. 
It is possible that nurse midwives might be more 
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complete in their reports of maternal trauma and, 
since nurses delivered most Inuit infants, their 
reporting might have slightly biased the statistics. 
Possibly more important is the observation previ- 
ously made that Inuit mothers had fewer episio- 
tomies than did any other group. Since the 
episiotomy helps to permit a more controlled birth 
of the infant, it is felt it would “protect” the mother 
from an undesirable and unexpected tear. Table 4- 
51 shows that 189 (30.1%) of all mothers who did 
not have an episiotomy had some degree of trauma 
compared to 77 (21.0%) of all mothers who did have 
an episiotomy. It was felt that the type of episiotomy 
performed might have a bearing on the frequency 
and degree of maternal trauma. Of those mothers 
having midline episiotomy, 30.1 percent had a sec- 
ond or third degree tear whereas only 11.3 percent 
of mothers having a mediolateral episiotomy had 
as severe a tear. 

The same relationship is seen also among the 
Inuit and White mothers (Tables 4-52 and 4-53). 
Small cell frequencies do not permit analysis of the 
data for the Indian and Other groups (Tables 4-54 
and 4-55). 


Table 4-49 
Maternal Birth Trauma 
Inuit Indian White Other Total 

Trauma N % N % N % N % N % 
None 282 64.6 141 76.6 254 74.7 63 79.7 740 71.2 
Minor! 80 18.3 17 11.4 42 12.3 11. 13.9 150 14.4 
Moderate 58 13.3 22 9.2 40 11.7 4 5.0 124 11.9 
Major? 16 3.6 A 2.2 4, 1.2 1 1.3 25 2.4 
No Data 42 32 63 15 152 

1 Minor trauma defined as either hematoma or 1st degree perineal tear. 

2Moderate trauma defined as any one or combination of vaginal tear, 2nd or 3rd degree perineal tear. 

3Major trauma defined as either a cervical tear or 4th degree perineal tear. 

Table 4-50 

Blood Loss at Delivery 

Inuit Indian White Other Total 

Blood Loss N % N % N % N % N % 
<500cc 377 84.0 161 82.1 313 91.5 65 84.4 875 82.2 
>500cc 72 16.0 35 17.9 29 8.5 12 15.6 189 17.8 
Total 449 196 342 77 1064 
No Data 24 19 55 17 115 
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The medio-lateral episiotomy has the advan- 
tage of permitting a large extension before impor- 
tant anatomic structures are compromised; however, 
it has the disadvantage of being somewhat harder 
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to repair, there is a greater blood loss, and it is 
more likely to be painful (Eastman and Hellman, 
1966). The median or blood loss is less than with 
the mediolateral, however, the chance of extension 


Table 4-51 
Nature of Episiotomy and Maternal Trauma 

None Midline Medio-lateral Total 
Type of Trauma N % N % N % N % 
No Trauma 439 69.9 68 66.0 222 «84.1 729° 73.3 
Minor 111 17.7 4 3.9 12 4.5 127 12.8 
Moderate or Major 78 12.4 31 30.1 30 11.4 139 13.9 
Total 628 (63.1) 103 (10.4) 264 (26.5) 995 
No Data=184 Chi-Square = 59.6 p<0.001 
Table 4-52 
Inuit — Nature of Epislotomy and Maternal Trauma 

None Midiine Medio-lateral Total 
Type of Trauma N % N % N % N % 
None 229 +#@69.0 22 52.4 28 66.7 279 ~=26 7.1 
Minor 66 19.9 2 4.8 1 2.4 69 16.6 
Moderate or Major 37 = 11.1 18 42.8 13 30.9 68 16.3 
Total 332 (79.8) 42 (10.1) 42 (10.1) 416 
No Data=52 Chi-Square = 41.3 p<0.001 
Table 4-53 
White — Nature of Episiotomy and Maternal Trauma 

None Midline Medio-lateral Total 
Type of Trauma N % IN % N % N % 
None 80 62.0 35 76.1 132 87.4 247 75.8 
Minor 24 = 18.6 2 4.3 8 5.3 34 10.4 
Moderate or Major 25 19.4 9 19.6 11 7.3 45 13.8 
Total 129 (39.6) 46 (14.1) 151 (46.3) 326 
No Data=75 Chi-Square = 28.3 p<0.001 
Table 4-54 
Indian — Nature of Episiotomy and Maternal Trauma 

None Midline Medio-lateral Total 
Type of Trauma N % N % N % N % 
None 95 77.9 5 55.6 40 83.3 140 78.2 
Minor 13 10.6 0 — 3 6.3 16 8.9 
Moderate or Major 14 11.5 4 44.4 5 10.4 23 12.9 
Total 122 (68.2) 9 (5.0) 48 (26.8) 179 


No Data = 36 
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to a major tear is greater. For these reasons, many 
authorities recommend mediolateral episiotomy as 
a routine. If the operator is competent and the 
facilities for repair of severe tears are readily avail- 
able, then the choice of type of episiotomy should 
be left to him. However, if facilities are not totally 
adequate, such as in a nursing station, or if the 


operator is not confident of his or her competence 
to deal with an extended tear, then he should per- 
form a medio-lateral episiotomy. 


Difficulties of Labour and Delivery 


Major difficulties occurring during labour and 
delivery are shown in Table 4-56. 


Table 4-55 
Other — Nature of Episiotomy and Maternal Trauma 

None Midline Medio-lateral Total 
Type of Trauma N % N % N % N % 
None 35 76.1 6 100 22 95.7 63 84.0 
Minor 8 17.4 0 — 0 —_ 8 10.7 
Moderate or Major 3 6.5 0 — 1 43 4 523 
Total 46 (61.3) 6 = (8.0) 23 (30.7) 75 


No Data = 19 


Table 4-56 
Major Difficulties of Labour and Delivery 
Inuit indian White Other Total 
N=473 N=215 N=397 N=94 N=1179 

Difficulty N Rate’ N Rate!’ N Rate! N Rate’ N Rate’ 

Prolonged First Stage 85 179.7 54 251.2 98 246.9 20 212.8 257 218.0 

Premature Labour 108 228.3 42 195.3 41 103.3 10 106.3 201 170.5 
Post Partum Hemorrhage 44 93.0 16 74.4 17 428 6 63.8 83. 70.4 
Retained Placenta 37 78.2 4 18.6 16 40.3 4 42.6 61 51.7 
Prolonged Second Stage 13 27.5 12 55.8 23 = =57.9 5 53.2 53 44.9 
Cord Around Neck 

(Without Compression) 24 ~350.7 5 23.3 15 37.8 1 10.6 45 38.2 
Fetal Distress 13 27.5 5 23.3 16 403 2 21.3 36 30.5 
Persistent Occipito Posterior 8 16.9 4 18.6 16 40.3 5 53.2 33 28.0 
Breech 11 23.2 5 23.3 10 25.2 3 31.9 29 24.6 
Cord Around Neck 

(With Compression) 12 25.4 3 13.9 10 25.2 1 10.6 26 22.1 
Prolonged Labour (Unspecified) 8 16.9 7 32.6 4 42.6 19 16.1 
Stillbirth 10 21.1 1 4.7 2 5.0 13 11.0 
Transverse Arrest of Fetal Head 4 8.5 2 9.3 5 12.6 1 10.6 12 10.2 
Twins 5 10.6 1 4.7 6 15.1 12 10.2 
Disproportion 3 6.3 4 18.6 1 2.5 2 21.3 10 8.5 
Prolapsed Cord 5 10.6 2 9.3 2 5.0 9 7.6 
Shoulder Presentation 2 4.2 1 4.7 | 10.6 4 3.4 
Face Presentation 2 4.2 1 10.6 3 2.5 
Brow Presentation | 2.1 | 4.7 2 1.7 
Total 395 814.0 169 781.4 278 695.2 66 702.1 908 759.1 


Frequency of Difficulty 


1Rate = x 1000 


Size of Sample 


Between Two Worlds 67 


Because of the small numbers involved, these 
statistics should be interpreted cautiously. 

Premature labour occurred in about 20 percent 
of Inuit and Indian mothers, but only in 10 percent 
of White mothers. Dystocia and mechanical diffi- 
culties in rotation and descent of the fetal head 
were commonest in the Whites, as would be ex- 
pected by the larger mean head circumference for 
this group. One possible explanation for the pre- 
ponderance of third stage difficulties in the Inuit 
groups is the increased frequency of retained pla- 
centa among this group (Schaefer, 1960). This is an 
area for further investigation. 


MOTHERS “AT RISK” 


At the time of the study and continuing to the 
present, it was standard Northern Medical Ser- 
vices policy that mothers who had five or more 
pregnancies or who were outside the range of 17-34 
years were routinely transferred from remote settle- 
ments to a hospital for delivery. The reasoning 
behind this policy was that previous epidemiologic 
studies of pregnancy had shown that these were 
the mothers most likely to have problems with the 
pregnancy, at parturition or with the newborn in- 
fant. In practical terms this often meant separa- 
tion of the mother from the rest of her family for 
periods of up to two or three months. This was a 
practice fraught with a multitude of sociological 
and health consequences. For years, the Native 
people in the North have deplored, fought in vain 
and with frustration, this practice of having young 
mothers shipped to Yellowknife, Churchill or 
Frobisher Bay for weeks or even months at a time 
to await their delivery. During this time, their chil- 
dren sometimes were neglected at home, their hus- 
bands took up with someone else, or in some cases 
they themselves got into trouble with alcohol or 
venereal disease. 

Clearly, the routine transferral of mothers to 
hospital for delivery is a practice which may dis- 
rupt the family. The question arises “To what ex- 
tent do the medical risks associated with high parity 
and extreme maternal age outweigh the social risks 
inherent in transferring a mother away from her 
family to a hospital for delivery?” 

Recently Murdock (1978) reviewed factors as- 
sociated with high risk pregnancies among Baffin 


and Keewatin Inuit. He concluded that antepartum 

factors indicating increased risk of problems were: 

a. maternal age; 

b. previous stillbirth/neonatal death; 

c. precious postpartum hemorrhage or 3rd stage 
problems; 

d. mothers receiving anti-TB therapy; 

e. present pregnancy complicated by antepartum 
hemorrhage or prolonged rupture of mem- 
branes. 


Excessive parity (five+) did not appear to be a 
determinant factor. Closer examination of the fac- 
tor of maternal age showed it was the mother less 
than 16 years who was most likely to have prob- 
lems, either with herself or her newborn infant. 
The elderly mother, 35 years or more, was at risk of 
having problems at labour or delivery for the in- 
fant, but not herself. 

These thoughts prompted us to examine the 
role of maternal age and parity in influencing the 
outcome of the pregnancies reported in this study. 
This was done using contingency table analysis 
with maternal age (<16, 17-34, 35+ years) and par- 
ity (prim 1-4, 5+) as independent variables and the 
following as dependent variables: 

a. Apgar score at 5 minutes (<7, 8+). 

b. Antepartum hemorrhage (none, <500cc, >500 
cc). 

c. Postpartum blood loss (<500cc, >500cc). 

d. Maternal trauma (absent, present). 

e. Complications of labour and delivery (absent, 
present). 

f. Neonatal asphyxia (present, absent). 

g. Caesarean section (yes, no). 

h. Infections during neonatal period (present, ab- 
sent). 

1. Respiratory disease in neonatal period (present, 
absent). 

j. Trauma in neonatal period (present, absent). 

k. Other neonatal conditions (present, absent). 


When considering the following conclusions, the 
reader is advised to remember that at the time of 
the study the policy being discussed was in effect 
— thus para 5+ mothers and mothers 35+ years old 
should have been delivered in hospital. Not with- 
standing this, the events described by the depen- 
dent variables would likely have occurred if mother 
was delivered in hospital or not — the difference 
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would be in the speed and efficacy of treatment. 
Thus the conclusions arrived at in this discussion 
are likely valid even though the population studied 
was treated according to the policy in question. 

All of the comparisons were examined as part 
of the total population and also by ethnic group. 
Table 4-57 presents the results and shows only 
those comparisons where a statistically significant 
and detrimental relationship existed. Of the 220 
possibly significant relationships there were only 
22 significant relationships demonstrated and of 
these, eleven (220 x .05) might have been expected 
to have occurred by chance alone (when p<0.05), 
thus there is little evidence that excess parity or 
maternal age per se are valid bases for routine 
evacuation to a hospital for delivery. 

When the total population is examined, the 
higher risk pregnancies appear to be the young and 
primiparous mothers although even here the evi- 
dence is not overwhelming. It is recognized that in 
many cases the decision to evacuate a mother for 
elective deliver of her child will not be made on the 
basis of age and/or parity alone. Other factors such 
as hemorrhage, multiple pregnancy, toxemia and 
illness will act to make the indication for evacua- 
tion more definitive. However, it is felt that these 
results are consistent with the findings of Murdock 
and suggest that there is no strong argument for 
routine evacuation of mothers of para 5+ or age 
over 35 years. 


Table 4-57 

Relationships of Age and Parity to Outcome of Pregnancy 
Age 

Variable <16 35+ 


Antepartum Blood Loss 
Maternal Birth Trauma 
Caesarean Section WwW = 
Complic. of Labour/Delivery 

Postpartum Hemorrhage 

Five Minute Apgar | 
Asphyxia ] 
Neonatal Respiratory Disease 

Neonatal Infections T 

Neonatal Trauma i 
Miscellaneous Neonatal Problems W 


E=Inuit 


l=Indian W=White O=Other T=Total Population 


THE NEWBORN 
The Apgar Score 


Tables 4-58 to 4-77 present information about 
the newborn infant. The first objective information 
about the status of the infant at birth is obtained 
from the Apgar score — which is a subjective but 
well defined series of observations recorded at one 
and five minutes, and which assesses the infant’s 
cardiorespiratory function (Apgar, 1953). A score of 
ten is maximal and suggests a healthy babe; a 
score of zero is minimal and indicates a critically 
compromised infant who is dying or is dead. At one 
minute a score of five or less is indicative of a baby 
in distress, at five minutes a score of seven or less 
should be cause for immediate concern. Long term 
studies have indicated that the one minute score is 
less useful as a predictor of future health than is 
the five minute score. 

Tables 4-58 and 4-59 show that at one minute 
of age 12.7 percent of infants had an Apgar score of 
five or less, but by five minutes only 7.9 percent of 
infants were still in some distress. 

These figures agree reasonably well with the 
frequency of “asphyxia” as outlined in Table 4-60. 

It is difficult to interpret these results correctly 
because different individuals may interpret the 
Apgar in slightly different ways and “asphyxia” 
was not clearly defined in the study protocol. It 
must be remembered that birth attendants may 


Parity 
Primipara 5+ 
E,OT E 
E E 
W W 


O 


Letters refer to the ethnicity of the mother in which a significant (p<0.05) relationship to an outcome variable has been 


demonstrated. 
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tend to overestimate the Apgar score and hence 
give the infant a higher score than objective analy- 
sis would indicate. These results strongly indicate 
the need for all medical personnel attending new- 
borns to be well acquainted with resuscitation pro- 


cedures. 
Table 4-58 
One Minute Apgar Score 
Inuit indian 

N % N % 
Five or less 56 12.5 21 410.5 
Six or more 391 87.5 179 89.5 
Total 447 200 
No Data 21 15 


Total + No Data = 1178 due to 13 stillbirths. 


Table 4-59 
Five Minute Apgar Score 
Inuit Indian 

N % N % 
Seven or less 35 7.8 14 7.0 
Eightormore 416 92.2 187 93.0 
Total 451 201 
No Data 17 14 


Total + No Data = 1178 due to 193 stillbirths. 


Table 4-60 
Asphyxia Present 
Inuit Indian 

N % N % 
No 383 = 85.1 178 87.7 
Yes 67 14.9 25 12.3 
Total 450 203 
No Data 18 12 


Total + No Data = 1178 due to 13 stillbirths. 


Table 4-61 
Birth Weight of Infant (gm) 

Inuit Indian 
Mean 3186 3187 
Standard Deviation 659 645 
Median 3220 3232 
Total 470 216 
No Data 8 0 


N <2500 gm 54 (11.5%) 23 (10.6%) 


White 
N % 
44 115 
340 885 
384 

17 


16 (4.0%) 


Birth Weight 
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The birth weights of the infants are presented 


in Table 4-61. 


The variation between the group means was 
not great but, by using oneway analysis of vari- 
ance, it can be shown that the difference between 


8 (8.6%) 


Total 
3242 
615 
3260 
1179 
12 

101 (8.6%) 


70 Between Two Worlds 


the lightest groups, the Inuit and Indian, and the d. Maternal height. 

heaviest groups, the White or Other, is statistically e. Maternal weight. 

significant (p<0.01). Among the Inuit and Indian f. Previous viable births. 

infants nearly 11 percent were less than 2500 gm g. Maternal age (here a classification was used 
whereas only 4 percent of White infants were below which subdivided maternal age into (a) less 
this weight. The degree to which these differences than 17 or over 34 or (b) between these ex- 
are due to genetic or environmental factors is not tremes). 

clear. h. Infant's sex. 


Length of gestation. 


bade 
e 


Factors Influencing Birth Weight 


An attempt was made using multiple regres- 
sion analysis to define the extent to which certain 
independent variables accounted for the variation 
in birth weights. It was decided to introduce cer- 
tain sociologically relevant variables into the equa- 
tion before the more “accountable” biological factors 
in order to determine the extent to which these 
social factors influenced birth weight. The indepen- 
dent variables were, in order of introduction: 

a. Maternal smoking. 
b. Maternal alcohol consumption. 
c. Maternal weight gain in pregnancy. 


Initially, multiple regression analysis was per- 
formed on the total population, and then within 
each ethnic group. In all cases, in order to preserve 
an adequate sample base, pairwise deletion was 
used. Twins were deleted from the analysis. Tables 
4-62, 4-63, 4-64, 4-65, 4-66 summarize the data and 
demonstrate that from 29.5 to 47.3 percent of the 
variance seen in birth weight can be accounted for 
by the independent variables. 

In every case length of gestation was the most 
important predictor variable; an expected finding. 
Among the social variables smoking accounted for 


Table 4-62 

Total Population — Factors Accounting for Birth Weight 

Variable N R Square RSQ Change Simple R 
Mothers Smoking Status 946 0.0540 030540 -0.232 
Use of Alcohol 926 0.0540 0.0000 -0.031 
Weight Gain in Pregnancy 1090 0.1097 0.0557 0.257 
Maternal Height 957 0.1166 0.0069 0.134 
Prepregnancy Weight 865 0.1241 0.0075 0.099 
Parity 1096 0.1444 0.0202 0.070 
Maternal Age 1191 0.1481 0.0038 0.087 
Infant Sex 1191 0.1481 0.0000 0.027 
Length of Gestation 1090 0.3617 0.2136 0.525 
Table 4-63 

Inuit — Factors Accounting for Birth Weight 

Variable N R Square RSQ Change Simple R 
Mothers Smoking Status 372 0.0378 0.0378 -0.1943 
Use of Alcohol 411 0.0386 0.0009 0.0138 
Weight Gain in Pregnancy 314 0.0914 0.0528 0.2336 
Maternal Height 408 0.0941 0.0027 0.0754 
Pregnancy Weight 307 0.1977 0.1036 0.3260 
Parity 433 0.2185 0.0208 0.1752 
Maternal Age 478 0.2185 0.0001 0.0155 
Infant Sex 478 0.2185 0.0000 0.0815 
Length of Gestation 433 0.4731 0.2546 0.6020 
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Table 4-64 

Indian — Factors Accounting for Birth Weight 

Variable N R Square 
Mothers Smoking Status 172 0.0113 
Use of Alcohol 176 0.0222 
Weight Gain in Pregnancy 145 0.1576 
Maternal Height 157 0.1580 
Pregnancy Weight 146 0.2105 
Parity 194 0.2160 
Maternal Age 216 0.2217 
Infant Sex 216 0.2223 
Length of Gestation 185 0.4156 
Table 4-65 

White — Factors Accounting for Birth Weight 

Variable N R Square 
Mothers Smoking Status 339 0.0967 
Use of Alcohol 277 0.0967 
Weight Gain in Pregnancy 315 0.1138 
Maternal Height 325 0.1325 
Prepregnancy Weight 339 0.1340 
Parity 387 0.1396 
Maternal Age 403 0.1471 
Infant Sex 403 0.1487 
Length of Gestation 387 0.2950 
Table 4-66 

Other — Factors Accounting for Birth Weight 

Variable N R Square 
Mothers Smoking Status 63 0.0910 
Use of Alcohol 62 0.0953 
Weight Gain in Pregnancy 64 0.1614 
Maternal Height 67 0.2351 
Prepregnancy Weight 73 0.2391 
Parity 82 0.2458 
Maternal Age 94 0.2555 
Infant Sex 94 0.2565 
Length of Gestation 85 0.3701 


RSQ Change Simple R 
0.0113 -0.1061 
0.0110 -0.1321 
0.1354 0.3828 
0.0004 0.0918 
0.0526 0.2077 
0.0055 -0.0302 
0.0057 0.1097 
0.0007 0.0221 
0.1932 0.5251 

RSQ Change Simple R 
0.0967 -0.3109 
0.0001 -0.0352 
0.0171 0.1673 
0.0187 0.1378 
0.0014 0.0360 
0.0056 0.0608 
0.0075 0.1002 
0.0016 -0.0465 
0.1463 0.4057 

RSQ Change Simple R 
0.0909 -0.3016 
0.0044 -0.1018 
0.0661 0.2572 
0.0737 0.2044 
0.0040 0.1243 
0.0067 0.1354 
0.0097 0.1488 
0.0009 0.0957 
0.1136 0.3617 


between 1 percent and nearly 10 percent of the 
variance. It was most evident among White and 
Other mothers and least among Inuit and Indian 
mothers. This is presumably because most Indian 
and Inuit mothers smoked, hence making this a 
poor predictor variable. Nevertheless, smoking was 
always negatively and significantly associated with 
birth weight. 


Alcohol consumption did not appear to be an 
important determinant of birth weight, although 
for all except Inuit mothers, it was negatively cor- 
related with birth weight. 

The weight gain of the mother during preg- 
nancy, and her prepregnant weight were the next 
most important determinant variables. Among the 
Inuit and Indian mothers they accounted for 15.6 
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percent and 18.8 percent of the variance respec- 
tively. In the Other mothers these variables ac- 
counted for 7.0 percent and among White mothers 
only 1.9 percent of the variance. These data sug- 
gest that the nutritional status of Native mothers 
was more influential in determining the birth weight 
of their infants than it was among White mothers. 
This is not too surprising; however, it does have 
public health significance. 

As was shown in Tables 4-5 and 4-6 the Native 
mother was smaller than the White mother and 
from Table 4-67 it can be seen that she had signifi- 
cantly less weight gain in pregnancy than did the 
White mother. In fact the recommended weight gain 
during pregnancy is between 9 and 13 kg., however, 
the average weight gain for Native mothers was 
only 7.9 kg., whereas for Whites it was 10.6 kg. 

It seems possible then that the reason weight 
and weight gain were such relatively strong deter- 
minants of birth weight among Native mothers, is 
that the nutritional status of these mothers could 


be improved and that any improvement was re- 
flected in the birth weight of their infants. Among 
White mothers, however, while one cannot say that 
nutritional status was perfect, it was sufficiently 
adequate and maintained throughout pregnancy 
that its influence on birth weight was not so obvi- 
ous. These data point to the need for medical per- 
sonnel in the North to ensure adequate weight gain 
for all mothers during pregnancy. This is generally 
considered to be between 9 and 15 kg. (20 — 35 lb.) 


Birth Weight and Maternal Smoking 


The effect of maternal smoking was one envi- 
ronmental factor affecting birth weight that was 
examined in detail and Table 4-68 shows that in all 
ethnic groups smoking adversely affected birth 
weight. 

Inuit infants of mothers who did not smoke had 
a mean birth weight of 3486 gm compared to a 
birth weight of 3073 gm among infants whose moth- 
ers smoked over seven cigarettes per day. The dif- 


Table 4-67 
Average Weight Gain During Pregnancy (kg) 
Inuit (1) Indian (2) White (3) Other (4) 
Mean 7.086 7.9565 10.5932 8.7725 
Standard Deviation 4.935 5.638 5.466 6.498 
Number 310 145 311 62 
Anova with Scheffe’s Contrast test 
Groups 1, 2, 4, < 4,3 p<0.05 
Table 4-68 
Birth Weight (gm) Compared with Maternal Smoking Habits 
Inuit! Indian White? Other? Total4 
Cigarettes/Day BW (S.D.) BW (S.D.) BW (S.D.) BW (S.D.) BW (S.D.) 
A. None 3486 (566) 3219 (686) 3440 (469) 3612 (665) 3431 (545) 
N=62 N=44 N=186 N=24 N=316 
B. 1-7 3237 (626) 3241 (615) 3293 (437) 3326 (498) 3251 (588) 
N=105 N=69 N=36 N=8 N=218 
C. Over 7 3073 (606) 3133 (657) 3116 (488) 3143 (801) 3100 (597) 
N=198 N=58 N=115 N=31 N=404 


1Difference between mean weights is significant at p<0.05 for groups A-B, A-C. 
2Difference between mean weights is significant at p<0.05 for groups A-C. 
3Difference between mean weights is significant at p<0.05 for group A-C. 


4Difference between mean weights is significant at p<0.05 for groups A-B, A-C, B-C. 
Statistic used is Oneway Anova with Scheffe’s Contrast Test. 
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ferences between birth weights of smoking and non 
smoking mothers are clearly present for all groups 
except the Indian, but the trend is obvious even 
among this group. These data are not surprising 
and are in agreement with studies done elsewhere 
on the effect of maternal smoking on birth weight 
(Butler and Alberman, 1969). They do serve to re- 
inforce educational efforts on the adverse effects of 
smoking. 

Other anthropometric measures of the infant 
may be found in Tables 4-69 to 4-71. 

The length and head circumference of the in- 
fants of Indian and Inuit mothers were smaller 
than the infants of White mothers; this is in keep- 
ing with the observation that their birth weights 
were also less. 


Problems in the Neonatal Period 


Tables 4-72 to 4-77 outline the major problems 
presented by the infant in the neonatal period. A 


Table 4-69 
Length of Infant (cm) 
Inuit (1) Indian (2) 
Mean 49.7 49.3 50.6 
Standard Deviation 4.2 4.5 
Median 49.9 49.8 50.6 
Total 436 204 
No Data 42 12 


Oneway Anova with Scheffe’s Contrast Test 
Group 1, 2 vs Group 3 p<0.05. 


Table 4-70 
Chest Circumference of Infant (cm) 

Inuit Indian 
Mean 33.6 32.7 33.2 
Standard Deviation 2.5 2.6 
Median 33.7 32.9 33.6 
Total 414 194 


No Data 64 22 


White (3) 


White 


major worry in the neonatal period is the presence 
of respiratory distress or infection — since both of 
these require immediate aggressive and definitive 
therapy. Serious infections such as sepsis, pneumo- 
nia meningitis and gastroenteritis were found in 
2.9 percent of infants. Minor infections of an un- 
specified nature occurred in a further 19 percent 
(Table 4-72). 

Respiratory distress was present in 4.2 percent 
of infants, the majority of whom were Native born 
(Table 4-73). 

Infant trauma was noted in 1.2 percent of cases, 
however the exact nature of the trauma has not 
been documented (Table 4-74). 

Other neonatal conditions of importance are 
presented in Table 4-75; the striking finding here 
is the high incidence of jaundice (22.6%). 

Most likely this was of a physiological nature 
in the majority of cases since there were no cases of 
neonatal hepatitis recorded, less than 15 serious 


Other (4) Total 
50.0 49.9 
4.0 3.9 
50.0 50.1 
88 1095 

6 96 
Other Total 
33.8 33.3 
3.8 2.7 
33.8 33.5 
86 1052 

8 139 


14 
Table 4-71 
Head Circumference of Infant (cm) 

Inuit (1) Indian (2) 
Mean 33.9 33.2 
Standard Deviation 1.96 2.3 
Median 34.0 33.5 
Total 436 205 
No Data 42 11 


Oneway Anova and Scheffe’s contrasts for difference between means Group 1, 2 vs Group 3 p<0.05. 
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White (3) Other (4) 
34.2 34.5 

2.3 2.2 

34.5 34.8 

371 86 

32 8 


Table 4-72 
Infections in Neonatal Period 
Inuit Indian White 
N % N % N % 
None 314 67.5 168 82.8 326 86.7 
Sepsis 1 0.2 0 a — —_ 
Pneumonia 6 1.3 | 0.5 2 0.5 
Meningitis -—- 1 0.5 — —_— — 
Gastro 10 2.2 4 2.0 3 0.8 
Other 134 28.8 29 14.3 45 12.0 
Total 465 203 376 
No Data 3 12 25 
Total + No Data = 1178 due to 13 stillbirths. 
Table 4-73 
Respiratory Disease in Neonatal Period 
Inuit Indian White 
N % N % N % 
None 432 93.3 195 96.1 371 98.9 
Hyaline Membrane 
Disease 6 1.3 5 2.5 3 0.8 
Other 25 5.4 3 1.5 1 0.3 
Total 463 203 374 
No Data 5 12 27 
Total + No Data = 1178 due to 13 stillbirths. 
Table 4-74 
Trauma in Neonatal Period 
Inuit Indian White 
N % N % N % 
No 454 98.1 200 98.5 373 99.5 
Yes 9 1.9 3 1.5 2 0.5 
Total 463 203 375 
No Data 5 12 26 


Total + No Data = 1178 due to 13 stillbirths. 


11.6 


Total 
33.9 
2.2 
34.1 
1098 
93 


19.3 


Between 


infections which might cause jaundice (Table 4-72) 
and only nine cases of hemolytic disease (Table 4- 
76). 

Of the 1178 live born infants, 49 required hos- 
pitalization for various problems. Nearly one-half 
of these hospitalized infants were of Inuit origin, 
one-quarter of Indian origin and the remainder 
were of White or Other origin. 

Of these 49 requiring hospitalization, 19 in- 
fants, (7 Inuit, 5 each of White and Indian origin, 
and 2 of Other origin), required referral to South- 
ern hospitals for more complete care. Sixteen of 
these had been born in a hospital in the NWT. 


Table 4-75 
Other Neonatal Conditions 
Inuit Indian 

N % N % 
None 332 69.4 160 78.8 
Convulsions 3 0.6 — 0.0 
Hemorrhage 4 0.9 1 0.5 
Jaundice 131 28.2 41 20.2 
Combinations 
of Above 2 0.4 1 0.5 
Other 2 0.4 — — 
Total 464 203 
No Data 4 12 
Total + No Data = 1178 due to 13 stillbirths. 
Table 4-76 
Hemolytic Disease in Neonatal Period 

Inuit Indian 

N % N % 
None 459 98.9 202 99.5 
Rh Incompatibility 4 0.8 1 0.5 
ABO Incompatibility 1 0.2 on — 
Total 464 203 
No Data 4 12 


Total + No Data = 1178 due to 13 stillbirths. 
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Thus, of the 1178 infants born alive, 33 or 2.8 
percent required transferral from their place of 
birth to a more sophisticated centre — a small 
proportion, but nevertheless a significant one. 
Table 4-77 shows that the 19 infants referred 
South had a constellation of serious problems with 
congenital defects being the most common general 
category and infectious disease a close second. 
Problems peculiar to the newborn period (res- 
piratory distress, jaundice, and low birth weight) 
were the most common general problem, but when 
subdivided into specific categories they assumed a 


lesser frequency. 
White Other Total 
N % N % N % 
305 81.1 71 ~=81.6 858 75.9 
1 0.3 — — a 0.4 
— — es a 5 0.4 
68 18.1 15 17.2 255 22.6 
1 0.3 _— —_ 5 0.4 
1 0.3 1 1.1 3 0.3 
376 87 1130 
25 7 48 
White Other Total 
N % N % N % 
372 99.2 85 100 1118 99.2 
0 — — om 8 0.7 
3 0.8 aes oe 1 0.01 
375 85 1127 
26 9 51 
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Table 4-77 
Conditions Requiring Hospitalization in a Southern 
Hospital in the First Week of Life 


Nature of Iliness N % 
Congenital Defects 17 21.5 
Cardiovascular System 5 6.3 
Central Nervous System 4 5.1 
Gastrointestinal Tract 4 5.1 
Other 4 5.1 
Infections 16 20.3 
Respiratory 

Distress of the Newborn 13 16.5 
Jaundice 12 15.2 
Low Birth Weight 9 11.4 
Other 12 15.2 
Total Conditions 79 


From these data it is clear that although most 
infants did not pose an immediate medical prob- 
lem, there was still an appreciable number of in- 
fants afflicted with life threatening disease. For 
optimal care these infants must be detected and 
treated as soon as possible. This requires both ad- 
equate facilities to meet the infant’s medical needs 
and medical professionals trained to detect the ill 
infant and institute appropriate therapy. 


SUMMARY AND CONCLUSIONS 


This chapter has presented in outline form the 
events and circumstances surrounding the gesta- 
tion and birth of the infants of this study. Of the 
1179 pregnancies, 281 were in grand multiparas, 
the majority of these being Native (Inuit or Indian) 
mothers. The proportion of mothers at the extremes 
of age (<20 years or >35 years) was more than 
twice as great among the Native as among the 
White women. Over four times as many Native 
mothers were single compared to White mothers. 
Native mothers had also a higher incidence of pre- 
natal illness than did White mothers. The Inuit 
mothers had a pregnancy history of more stillbirth 
and neonatal deaths than did either Indian or White 
mothers. 

All the above factors are ones recognized as 
contributing to the potential morbidity and mortal- 
ity of the present fetus and newborn infant and 
therefore tend to place the Native mother, espe- 


cially the Inuit, at a high risk of developing prob- 
lems during the present pregnancy. 

On the positive side, Inuit mothers appeared to 
be very cooperative in coming for prenatal care. 
This was not the case for Indian mothers who tended 
to default in this area. It was interesting to note 
that, consistent with observations made through- 
out this report, more prenatal visits were made by 
all ethnic groups in settlements of less than 1000 
people as compared to settlements of over 1000 
people. 

The provision of prenatal care provided the 
opportunity to monitor the course of pregnancy and 
to prevent or detect problems before they became 
serious. With this thought in mind, the data avail- 
able show evidence of incomplete record keeping. 
In part, for example with blood typing and serol- 
ogy, this may reflect difficulties in properly storing 
and shipping blood samples to a laboratory, but in 
part it appears simply to be a failure to record 
routine parameters. The significance of this for any 
one case is difficult to assess; however, it is felt 
that, in general, record keeping could be more me- 
ticulous. 

Detecting risk factors before they become prob- 
lems is important and, in this respect, it is dismay- 
ing to note that detection of such risk factors was 
poorly done. The may reflect an over zealous atti- 
tude on the part of the committee to detect all risk 
factors, or it may reflect the fact that the nurse 
“knows’ the patient and did not feel it necessary to 
record all the risk factors. However, when consid- 
ering the latter alternative, one must consider the 
fact that if the nurse were unavailable, (e.g. on 
holidays and a spare nurse taking her place), or if 
the patient was to be delivered in another commu- 
nity (e.g. MEDEVAC), their data are not readily 
available on the chart. 

There was a significant frequency of concur- 
rent non-obstetric and obstetric illness among all 4 
groups but most commonly among the Inuit. These 
data indicate the need for competent medical care 
of a wide spectrum rather than just a competent 
midwife. Overall, most infants were born in hospi- 
tal; however, a significant proportion of Native in- 
fants, especially Inuit, were born in a nursing 
station. In view of the demonstrated “higher risk 
pregnancy” in Native mothers, those mothers who 
are to be delivered in nursing stations should be 
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very carefully chosen in order to minimize compli- 
cations. 

Five northern centres accounted for nearly 74 
percent of all births in the NWT. These five centres 
should be equipped for obstetric service sufficient 
to meet nearly all the needs of the mother and 
newborn infant. This includes not only the physical 
facilities sufficient to meet high obstetric and neo- 
natal standards but also personnel experienced in 
the management of pregnancy, parturition and the 
newborn infant. 

The majority of White infants, but less than 70 
percent of Inuit and Indian infants were delivered 
by a physician. These data underlie the need for 
nurses providing care to Native mothers to be com- 
petent and experienced in midwifery. Maternal de- 
livery trauma occurred in a significant proportion 
of mothers of all ethnic groups, with moderate and 
major trauma being common among those mothers 
having any degree of trauma. Blood loss of over 500 
cc occurred in twice as many Indian and Inuit 
mothers as White mothers. All these statistics again 
underlie (a) the higher risk of obstetric problems 
that the Native mother has relative to the White 
mother and (b) the need for medical personnel to be 
well versed in all facets of obstetric care. 

With respect to the infant, at age five minutes 
nearly seven percent were still in some degree of 
cardio respiratory distress. These infants require 
close monitoring for the first day or so of life; moni- 
toring by individuals who know what to look for, 
and what to do. Sometimes the necessary therapy 
is very simple, e.g. nothing at all or gentle suctioning 
plus a little warmth and oxygen; sometimes the 
therapy is very complex requiring the full support 
of an intensive care unit. Any individual who is 
responsible for the care of newborn infants must be 
trained in the resuscitation of these infants, in the 
recognition of the sick neonate (not always an easy 
task) and in the sequence of therapeutic proce- 
dures which must be followed to resolve the infant’s 
problem. 

Significant differences in birth weight were ap- 
parent between the ethnic groups, the Inuit having 
the lowest average birth weight and the highest 
frequency of infants with a birth weight of <2500 
gm. Although it is quite possible that some of the 
differences are due to genetic influences, it is also 
likely that the nutritional status and age of the 


mother also exerts an influence. Low birth weight 
has been shown by many workers to be associated 
with a higher incidence of infant morbidity and 
mortality. For this reason, the nutritional health of 
all pregnant mothers must be assured. They should 
be made aware of the role nutrition plays in the 
health of the unborn child and, where it is appar- 
ent that the mother is not receiving adequate nu- 
trition, action should be taken to remedy the 
situation. 

Our data show the degree to which maternal 
smoking is closely and adversely allied to birth 
weight — possibly by influencing the mother’s ap- 
petite and possibly by a direct effect on uterine 
blood supply. Whatever the pathogenesis, mothers 
who smoked had smaller infants than mothers who 
did not smoke. This is a universal phenomenon, 
recorded round the world, and leads to the inescap- 
able conclusion that pregnant women should not 
smoke. 

Nearly 5 percent of infants required hospital- 
ization for various problems, and about 40 percent 
of these required transferral to a Southern centre 
for further treatment. Infections, congenital defects 
and problems peculiar to the newborn period were 
the main reasons for hospitalization. These data 
only reiterate the need for personnel working with 
infants to be well versed in the recognition and 
initial management of the sick neonate. It is unre- 
alistic to expect tertiary care standards in a north- 
ern hospital; neither the cost of maintaining such a 
facility nor the frequency of illness justifies it. How- 
ever, it should be emphasized that doctors and 
nurses responsible for the health of the pregnant 
woman and her newborn infant be able to recog- 
nize a significant medical problem when it pre- 
sents, and to provide basic definitive medical care 
until help, if necessary, can be obtained or the 
patient transferred to a larger centre. 

Finally, the data of this study question the 
routine practice of referral of mothers to hospital 
for purposes of confinement whose sole indicators 
for such referral is a parity of five or more or an age 
above 35. 


Chapter 5 
Perinatal Deaths in the Northwest Territories 


by R.S. Tasker 


INTRODUCTION 


Anyone who has been involved in an evaluation 
of perinatal statistics will appreciate the reserva- 
tions which must, for the sake of honesty and objec- 
tivity, be applied to data obtained from a widely 
dispersed population in an isolated geographical 
area which includes developing societies with dif- 
ferent languages and cultures. The particular diffi- 
culties encountered with the assessment of perinatal 
care for this study include the following factors: 


Language 
Good histories were impossible to obtain in 
Many cases. 


Timelessness 


Events were not pin-pointed by dates as in 
White society. In all societies it may be difficult to 
get a good obstetric history from a grand multipara, 
but this difficulty is compounded in the NWT study. 
Facts like the date of the last normal period were 
often impossible to establish accurately. 


Personnel 


Personnel entrusted with the collection of 
perinatal data may have been inadequately trained, 
even though a nurse personally visited the remote 
settlements to give instruction and guidance. 


Data Collection 


Perinatal data had to be obtained from on- 
going clinical records completed by busy nurses 
and doctors who were often under stress and who 
may have very different medical backgrounds and 
therefore varying perspectives. In the best circum- 
stances it is difficult to get consistent factual infor- 
mation unless the protocols are edited immediately 


by one competent person. This was not possible in 
the NWT study and allowance must be made for 
the reliability of the data. 


Statutory Definitions 


Perinatal studies focus attention on statutory 
definitions; unfortunately, during the study period 
the Ordinances of the Northwest Territories 
changed the definition of a stillbirth. The relevant 
change was from 28 weeks gestation to 20 weeks 
gestation and 500 gm in weights.! The statutory 
definition of a livebirth was unchanged. Because 
the change in the definition occurred in the midst 
of the study some deaths might have been missed. 
The fact that only four livebirths weighing less 
than 1000 gm were registered in this study does 
suggest that very small fetuses may not have had 
such energetic resuscitation in situations where 
their changes of survival were remote; it is possible 
that a very immature infant which did not live long 
would never have been reported. 

While an effort was made to ensure that all 
eligible infants were accounted for, it will be appre- 
ciated that some of the smaller perinatal deaths of 
infants weighing less than 1000 gm may not have 
been registered. Recommendations correcting this 
situation were implemented but not in time to cover 
the whole study period. 


FEDERAL PERINATAL STATISTICS 


The Statistics Canada perinatal rates for the 
NWT in 1973 and 1974 were 21.4 and 32.1 respec- 
tively, this may be compared with 17.6 and 16.2 for 
Canada (Statistics Canada, 1974). The yearly fluc- 
tuations in the NWT are associated with the small 
size of the annual birth population (around 1200 


1The original definition of stillbirth was “stillbirth” means the complete expulsion of extraction from its mother after at 
least 28 weeks pregnancy of a product of conception in which, after such expulsion or extraction, there is no breathing, 
beating of the heart, pulsation of the umbilical cord or movement of voluntary muscle (Vital Statistics Ordinance). In 
the course of the study this was changed to: “stillbirth” means the complete extraction of expulsion from its mother after 
at least 20 weeks pregnancy or after attaining a weight of 500 gm or more, or a product of conception in which, after 
such expulsion of extraction there is no breathing, beating of the heart, pulsation of the umbilical cord or unmistakable 


movement of voluntary muscle. 
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births) whereas there are between 340000 and 
345000 births in Canada annually. While the NWT 
rates are higher than the Canadian average, it 
should be borne in mind that the NWT birth popu- 
lation contains greater proportions of high-risk Na- 
tive people; the ratio in the survey year was about 
2 Natives: 1 White. 


STUDY PERINATAL STATISTICS 


In the NWT there were 1178 livebirths and 13 
stillbirths during the study year; 16 of the liveborn 
infants died during the first week of life (Table 5- 
1). These statistics give a perinatal death rate of 
24.3 (over 500 gm in weight) and 21.1 (over 1000 
gm in weight). The formula for computing this rate 
is based on birthweight rather than gestation (WHO, 
1970). 

The Federal definition of a stillbirth is based 
on gestation which is an unreliable variable in the 
present study. No gestation period was ascertain- 
able on four of the stillbirths, whereas only one 
fetus was not weighed. 

Stillbirths accounts for 45 percent and first- 
week deaths for 55 percent of the perinatal deaths. 
In perinatal programs where aggressive neonatol- 
ogy is available to salvage the infant at birth ratio 
might be reversed. It is in the management of first- 
week deaths that the greatest gains have been 
made in recent years; however, to justify a neona- 
tal intensive care unit and to retain the highly 
trained medical and para-medical staff required to 
run it, a birth population of at least 10000 births 
per annum is suggested by the Joint Committee of 


Table 5-1 


the Society of Obstetricians and Gynaecologists of 
Canada and the Canadian Pediatric Society (Swyer 
and Goodwin, 1973). This makes such a suggestion 
impractical in the Northwest Territories. For the 
time being, the main effort should be in encourag- 
ing rapid evacuation of mothers and their infants. 

The occurrence of low birth weight (LBW) births 
of 2500 gm and less was approximately 8.6 percent 
of total births in the study year (Table 4-61). This 
rate of 8.6 percent does not look abnormally high 
until it is broken down by ethnic origin of the 
mother; then it is apparent that the LBW rate for 
Indian and Inuit mothers (11-12%) is more than 
twice that of White mothers (4%). 


Geographical Distribution 


The geographical distribution of the Indian and 
Inuit population is described in Chapter 3. The oc- 
currence of perinatal deaths is shown in Figure 5-1. 


The White Perinatal Deaths 


There were 4 deaths, giving a perinatal death 
rate of about 10 per thousand White mothers. These 
mothers are numbers 1-4 in Figure 5-1. 

The points to note about these White perinatal 
deaths are: 

1. they include no low-births-weight infants, 

2. the mothers were under the supervision of doc- 
tors and were delivered in the larger hospitals, 

3. three deaths were from malformations incom- 
patible with life; these events are usually not 
anticipated; there were no avoidable factors, 

4. the fourth death was a postmature antepartum 
death of a second full-size twin. 


Perinatal Statistics for the Northwest Territories During the Study Year 


Livebirths Stillbirths Perinatal Death Rates! 

Type of Grams Grams First-Week Deaths? Grams 
Birth SQ 500- 1001- Over Not Total S00 500 1001- Over Not Total S00 500 1001- Over Nol Total Over Over 

1000 2500 2500 Known 1000 2500 2500 Known 1000 2500 2500 Known 500 1000 
Single — 4 84 1036 33 1157 — 2 3 4 1% 10 — 3 10 2 15 21.4 17.2 
Multiple — — 9 12 21 — — of 4 ss —_ — 1 — 1 166.7 166.7 
Total — 4 93 1048 33 1178 — 2 5§ 5 13 — 3 WW 2 16 24.3 21.1 
Formula =} °! deaths >500 gms (or 1000 gms) + FWD’s >500 gms (or 1000 gms) x 1000 


Livebirths >500 gms (or 1000 gms) + SB’s >500 gms (or 1000 gms) 


2Gestation 42 weeks and taken as full-size in rates 
3Seven periods of 24 hours 
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Figure 5-1 
Geographic Distribution of Perinatal Deaths 
The numbers refer to individual cases, not to communities. 
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to Victoria to Edmormto 
to Winnipeg 
The Indian Perinatal Deaths 2. half the maternal histories involve antepartum 
There were 6 deaths, giving a perinatal death bleeding, . ; 
rate of about 28 per thousand Indian births. These 3. one mother sought no medical care at any time, 
mothers are numbered 5-10 in Figure 5-1. They the remaining mothers were referred from Nurs- 
include: ing Stations to physicians, 


1. one death of a very premature infant born in an 4. there may be evidence of lack of aggressive 
Indian cabin (No. 5), neonatal therapy in the management of two 


2. three deaths associated with antepartum bleed- newborns in hospitals. 


ing (Nos. 6, 7, 8) though the actual cause of 
death in the last listed case was a congenital 
abnormality; these three labours were prema- There were 19 deaths giving a perinatal death 
ture, rate of about 40.0/1000 Inuit births. These deaths 
3. two identified high-risk mothers (Nos. 9, 10), are numbered 11 to 29 in Figure 5-1. 
one with possible placental insufficiency and 
the other had a twin pregnancy. 
This group of Indian perinatal deaths has the 
following characteristics: 
1. all infants are low-birth-weight, 


The Inuit Perinatal Deaths 


Inuvik Zone 

The perinatal death rate for this zone was about 
42/1000 Inuit births. There were two Inuit deaths 
(Nos. 11 and 12). Both infants were born in hospital. 
Neither mother had received any prenatal care. 
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Mackenzie Zone 


The perinatal death rate for this zone was about 
36/1000 Inuit births. There were 3 Inuit deaths 
(Nos. 13, 14, and 15). All were born in hospital and 
had been identified by nurses as at-risk pregnan- 
cies and referred for delivery; two were for elective 
Caesarean section. 


Keewatin Zone 


The perinatal death rate for Keewatin was about 
36/1000 Inuit births. There were 4 Inuit deaths 
(Nos. 16, 17, 18 and 19). Two occurred in nursing 
stations and two mothers were transferred to hos- 
pital, one mother with a known dead fetus and one 
mother was in labour. 


Baffin Zone 


The perinatal death rate for the Baffin Zone 
was about 48/1000 Inuit births. There were 10 In- 
uit perinatal deaths in this region (Nos. 20, 21, 22, 
23, 24, 25, 26, 27, 28 and 29). Only two mothers 
(one twin pregnancy) were resident in the area of 
the hospital centre. Another 2 were referred in for 
delivery. The remaining 6 mothers delivered at 
home, in nursing stations or on route to hospital. 

This group of 19 Inuit perinatal deaths has the 
following characteristics: 

1. Size. It is the largest group. 

2. Location. The greatest number of deaths is in 
the Baffin Zone. 

3. Age. Half of these mothers were teenagers (Nos. 
13, 14, 16, 17, 20 and 21 (Twins), 22, 25, 28). 

4, Parity. More than half of these teenagers were 
having second or third pregnancies (Nos. 14, 
16, 17, 25, 29) and all these infants were low- 
birth-weight. Two mothers (Nos. 23, 24) were 
para 6 and 7 respectively at 34 years of age. 

5. Postmaturity. Two mothers were grand 
multipara (23, 24) and transferred to a hospital 
centre for delivery; both were allowed to go 
postmature. 

6. Birthweight. Thirteen of the 19 infants 
weighed 2500 gm or less; this is 68 percent of 
the perinatal deaths and not an unreasonably 
high proportion. 

7. Full-sized infants. This is the group in which 
avoidable factors are most easily identified and 
of these 6 infants: | 


a. 3 pregnancies may have been postmature 
(19, 23, 24), 

b. 2 mothers had pre-eclampsia (13) and 
eclampsia (28), 

c. 1 mother suffered abruption of the pla- 
centa, possibly as the result of a fall on the 
ice. 

8. Gestation. As mentioned previously this is a 
very unreliable variable in this study, and was 
probably not ascertainable in about half of these 
prenatal deaths. In two mothers referred to 
hospital for elective repeat Caesarean sections 
(14, 15) there may have been avoidable factors 
in the estimation of the expected date of con- 
finement. 

9. Autopsies. The absence of autopsy reports on 
these deaths leaves the pathological cause of 
death frequently in doubt. Only from one of the 
10 Baffin Zone perinatal deaths was an au- 
topsy report submitted and that was only a 
preliminary report. 

10. Evacuation. There appears to have been in- 
ability to send help to the nursing stations or to 
evacuate mothers during night hours (17, 11). 


CAUSES OF PERINATAL DEATHS 
Alberta Classification 


All stillbirths and first-week deaths are consid- 
ered together in the analysis of cause of death since 
the perinatal concept is based upon the premise 
that the basic etiology is the same in the causes of 
death for these two groups. The analysis follows 
the practice devised in the Alberta Perinatal Study 
(Bell, 1964) which is: first to identify the pathologi- 
cal cause of death in the fetus or infant and then to 
trace back in the mother’s history to the first link 
in the chain of events which resulted in the death. 
Any program to reduce perinatal mortality and 
morbidity must attack this first link as well as the 
final pathological cause of death. This two-dimen- 
sional classification for the 29 deaths concerned is 
shown in figure 5-2. 

The points of interest in this analysis are: 


Medical conditions 


There was an absence of perinatal deaths asso- 
ciated with serious medical conditions such as dia- 
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Figure 5-2 
Total Births 


Birth Trauma | Infection — Blood 
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Each perinatal death should 
be classified under both A and 
B by a check in the appropri- 
ate square. 
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Maternal Condition 
Infection 
Mat. 
Prem. 
Diabetes 
Mat. 
Prem. 
Hypertension 
Mat. ere eres 
Prem. 


Fall 
Other Previous C.S.1 
Bad Obstetrical History 
Mat. 3.3 
Prem. 
Complication of Pregnancy 
Toxaemia 
Mat. 1 
Prem 


7 
Antepartum Hemorrhage 
Mat. 2.5 
Prem. 
Haemolytic Disease 
Mat. ae 
Prem. 


Twins (4) 
Other Postmature 
Placental Insufficiency 
Mat. 7.6 
Prem. 
Complication of Labour 
Prolapse of Cord 
Mat. 
Prem. 


Abnormal Presentation 


Arrested Labour 
Leading to Trauma 
Mat. 
Prem. ety tt pp 
Other 
Mat. 
Prem. 
No Apparent Maternal or 
Obstetrical Factor 
Mat. 
Prem. 
Uncliassifiable 
Mat. 
Prem. 


Total 
Mat. 7 
Prem. 6 
Incidence Per 1000 Births: 10.9 5.0 6.7 24.3 
Percent of Perinatal Deaths 44.8 20.7 27.6 100.0 


1Caesarean Sections 
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13.8 


6.9 


10.3 


31.0 


20.7 


17.2 
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betes, heart disease and hypertension. There were 
also no deaths from Rhesus sensitization. 


Pregnancy and Labour Factors 


It is also noteworthy that there were no deaths 
directly and only attributable to mismanagement 
in labour. 

The category “Intrauterine Anoxia” was 10.9/ 
1000 births. This group includes antepartum and 
intrapartum deaths associated with placental in- 
sufficiency, pre-eclampsia, abruption of the placenta 
and postmaturity, as well as cord accidents in la- 
bour and deaths of infants who are severely anoxic 
at birth. Intrauterine anoxia accounted for deaths 
in 6.3/1000 births in Alberta in 1973 (Perinatal 
Committee of the Alberta Medical Association — 
Unpublished Statistics) and is the cause of about 
one third of perinatal deaths in most studies. 


Neonatal Factors 


The incidence of “Abnormal Pulmonary Venti- 
lation” of 2.5/1000 births appear to be higher than 
the Alberta figure for 1974 of 0.9 (Unpublished 
Perinatal Committee Statistics). The “Malforma- 
tions Incompatible with Life” rate of 5.0 was above 
the average which is about 3.0/1000 births in most 
studies and 2.3 in Alberta in 1973. The NWT mal- 
formation deaths were strangely and heavily 
weighted with White mothers (3) whereas there 
were only one Indian and two Inuit perinatal deaths 
associated with this factor; this White predomi- 
nance was probably only coincidental and related 
to the smallness of the sample. In one case it was 
noted that rubella vaccination was given just prior 
to the pregnancy; reminders to the Nursing Sta- 
tions should emphasize that mothers should take 
precautions to ensure that pregnancy does not oc- 
cur within three months of these vaccinations. 

The high proportion of deaths in the “Unknown” 
category is related to the unavailability of the au- 
topsy reports. This deficiency must be borne in 
mind when interpreting the other classes. 


Baird’s Conceptual Approach to Cause of 
Death Classification 


Baird (in Butler and Alberman, 1969), who pio- 
neered the work in the epidemiological analysis of 
perinatal data, points out that perinatal death rates 
are influenced by the health, physique and repro- 


ductive habits of the mothers as well as by the 
standards of medical care available to them. He 
designates the first category “Environmental” fac- 
tors, because these factors respond to general im- 
provement in the health and lifestyles of the 
population, and the second category “Obstetrical” 
because they relate to the increased availability of 
skilled medical care. The “Environmental” factors 
are: 

a. Prematurity of unknown origin 

b. Malformation 

c. Antepartum hemorrhage 

d. Miscellaneous causes 


These variables are associated with low socio- 
economic status, grand multiparity, extremes in 
reproductive age and smallness of stature. Habits 
such as heavy cigarette smoking and alcoholism 
would also characterize this high-risk lifestyle. 

The perinatal factors which respond more 
readily to the availability of skilled medical care 
and hospital facilities are: 

a. Pre-eclampsia 

b. Mechanical factors 

c. Mature deaths — cause unknown — ?Placental 
insufficiency 

d. Kh sensitization 


As is shown in the following analysis, the above 
two classifications are applicable to the NWT data. 


A. Environmental Factors 
Prematurity of Unknown Origin 


As mentioned earlier, the low-birth-weight rate 
in Indian and Inuit births is high. The proportion 
of perinatal deaths associated with low-birth-weight 
is also high in this ethnic group; 19 out of 25 
perinatal deaths (76%) weighed 2500 gm or less. It 
is interesting that it was in the group of mothers of 
parity 1-3 that 15 infants were low-birth-weight; of 
these mothers there was no obstetrical history for 
3, but 9 others were delivering a second pregnancy 
within a year of a previous delivery. Baird uses the 
phrase “prematurity of unknown origin” but it is 
known that pregnancies too close together may re- 
sult in the birth of low-birth-weight infants. 


Malformation Incompatible with Life 


The incidence of malformations incompatible 
with life was high in the overall sample of perinatal 


84 Between Two Worlds 


deaths and the majority of these deaths were to 
White mothers. It is not possible to offer a logical 
explanation for this except to suggest that it was 
coincidental and associated with the smallness of 
the population of White births. The absence of au- 
topsy reports on 12 Inuit mothers could have influ- 
enced this classification for the Inuit group. 


Antepartum Hemorrhage 


The incidence of this variable appears to be 
higher in the Northwest Territories but, without 
good documentation as to the origin of the bleed- 
ing, it is difficult to comment. The possible sites of 
bleeding are: (Donald, 1969) 

Placenta previa. 

Accidental hemorrhage: abruptio placenta. 
Extraplacental incidental source. 

Vasa previa. 

Small recurrent hemorrhages which may be 
associated with a circumvallate placenta. 

f. Origin of hemorrhage cannot be determined. 

The H-ICDA codes used in the Northwest Ter- 
ritories study gave the following list of hemorrhages 
(Table 5-2): 

Since most of the cases of hemorrhage in preg- 
nancy are very likely to give rise to further hemor- 
rhage in labour and the above categories are not 
mutually exclusive there is probably duplication in 
this list. 


ome OB 


Table 5-2 
Causes of Hemorrhage 


Pregnancy No. of Cases 
Threatened abortion 11 
Other unspecified hemorrhage 19 
Other antepartum hemorrhage 5 
Hemorrhage from a marginal sinus | 
Subtotal 
Delivery 
Placenta previa complete 3 
Placenta previa partial 6 
Premature separation of placenta (partial) 20 
Premature separation of placenta (complete) 3 
Traumatic abruption of placenta 
Rupture of a marginal sinus ‘ 
Other antepartum hemorrhage 69 
Subtotal 
Total 


The perinatal deaths associated with ante- 
partum hemorrhage are shown in Table 5-3. 

In the first Report of the British Perinatal Mor- 
tality Survey (Butler and Bonham, 1963) the over- 
all incidence of antepartum hemorrhage in the 
population concerned is given as 6.0 percent (p. 
104) and present in 17.6 percent of perinatal deaths 
with a perinatal mortality rate seven times that of 
those cases in which no bleeding was reported (p. 
104). The NWT figure of 139 patients with histo- 
ries of bleeding gives a rate of 11.4 percent of births. 
If the NWT perinatal death rate was correspond- 
ingly high, which relatively it is not, then the as- 
sumption that antepartum hemorrhage contributed 
excessively to the NWT perinatal loss might be 
justified. 


Miscellaneous Causes 


Such accidents as falls on the ice, skidoo acci- 
dents, exposure, etc. contribute to perinatal prob- 
lems. There were 3 deaths associated with these 
causes. 


B. Obstetrical Factors 
Pre-eclampsia 


There seems to have been a lower incidence of 
this complication in the Northwest Territories. Two 
perinatal deaths occurred; both these mothers (13 


Total 


36 


103 
139 
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Table 5-3 
Perinatal Deaths Associated with Antepartum Hemorrhage 
Case No. Type of Antepartum Other Factors Birth Weight 
Hemorrhage Grams 
6 Unspecific Cellitis of leg 670 
7 Abruption of placenta Fall 1276 
8 Placenta previa Malformation 1410 
13 Abruption of placenta Pre-eclampsia 3600 
17 Abruption of placenta Premature ruptured membranes 535 
18 Abruption of placenta Malformation 3024 


and 28) were young Inuit primigravidas who ar- 
rived in the Nursing Stations in labour with fulmi- 
nating pre-eclampsia (13) and eclampsia (28); 
neither had shown any symptoms during pregnancy. 
Both pregnancies were just pre-term. In the first 
case the nurse had the mother evacuated but the 
placenta abrupted and the mother arrived in hospi- 
tal with a dead fetus (3600 gm); in the second case 
the nurse was faced with the labour and delivery of 
a primigravida with convulsions, hypertension and 
proteinuria. Evacuation was impossible at the time, 
but she had telephone communication with the doc- 
tor in Frobisher Bay. The second stage, even with 
an episiotomy, took one hour; the infant was deliv- 
ered alive but covered in meconium and severely 
anoxic; it survived only a few hours. 

In both these instances a major crisis arose 
suddenly in a remote northern community. Both 
these deaths were unavoidable in the circumstances 
in which they occurred. The nurses should be com- 
mended for saving the lives of the mothers. Both 
infants would probably have lived had the mother 
delivered in a perinatal intensive care unit. 


Labour Factors 


There were no deaths primarily due to labour 
factors, but Caesarean sections should be consid- 
ered under this heading. There were 56 Caesarean 
sections during the study year, which is an inci- 
dence of 4.7 percent of births, and there were four 
perinatal deaths which gives a rate of 77/1000 Cae- 
sarean section births. The incidence of repeat sec- 
tions was low. The incidence of Caesarean section 
by ethnic origin was: Inuit 2.5 percent, Indian 4.2 
percent and White 7.9 percent. 

It is interesting to look at the difference that 
geographical location has made to the physician’s 


decision to resort to Caesarean section for other 
than urgent maternal reasons. In urban situations 
in Alberta the Caesarean section rates have been 
steadily increasing to the point where 8.1 percent 
of pregnancies were delivered by Caesarean sec- 
tion in 1975 (Unpublished Perinatal Committee 
Statistics) with a perinatal death rate of 16.7/1000 
Caesarean section births (all weights). There was 
one maternal death in 1973 in Alberta from rup- 
ture of a Caesarean section scar during a subse- 
quent pregnancy, which supports the fact that the 
procedure is not completely without future hazard. 
Physicians do, however, consider quick resort to 
section as the management of choice when the 
mother has easy access to a perinatal intensive 
care unit where necessary in a subsequent preg- 
nancy, and to sterilization after the second or third 
infant. 

This “urban” situation with immediate physi- 
cian availability is not the way of life for Indians 
and Inuit in the Northwest Territories and, be- 
cause of the smallness of their settlements, the 
existing facilities are unlikely to change in the im- 
mediate future. The low Caesarean section rate 
and high perinatal death rate may reflect the north- 
ern physicians’ appreciation of the fact that a scar 
in the uterus of a mother who will be moving out of 
the orbit of immediate physician care should be 
avoided at all costs in the interest of the mother’s 
life, even if it costs the life of her present fetus. The 
one possible exception is cephalo-pelvic dispropor- 
tion which might be present in all future pregnan- 
cies. The low incidence of Caesarean section among 
Native mothers in the Northwest Territories dur- 
ing the study year may reflect an appreciation of 
this philosophy. The one perinatal death associ- 
ated with a primary Caesarean section illustrates 
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the physician’s dilemma in trying to avoid a section 
on an Indian mother who came in bleeding and 
whose physician was eventually driven to section- 
ing her 19 hours later for placenta previa. She 
immediately became a high risk gravida 6, para 4, 
with a scarred uterus who will in future need hos- 
pitalization well before the expected date of deliv- 
ery so that she can be under constant supervision. 
Such mothers do not adapt well to pre-delivery 
hospitalization, and should they feel well, they are 
prone to taking their own discharge. 

The second primary section was performed for 
a prolapsed cord on the first of twins in a young 
Indian mother. This section was done in Edmonton 
and brings up a point which may need careful con- 
sideration in the future. The question is that of 
specialists in the Southern perinatal intensive care 
units being aware of the dangers of creating high- 
risk obstetrical mothers, and sending them back to 
remote outpost nursing station areas where the 
kind of support they may need in a subsequent 
pregnancy may not be available. 

The remaining two Caesarean section deaths 
were from prematurity after repeat Caesarean sec- 
tion. Both were to young mothers who had Caesar- 
ean section for cephalo-pelvic disproportion with 
their first pregnancies. In both cases there was 
some ambiguity in their expected dates of confine- 
ment and the evacuations to hospital were at what 
was reported as 36 and 35 weeks; the first mother 
to await elective section and the second mother in 
possible premature labour. It was likely, in both 
cases, that the dates were inaccurate, as the in- 
fants born were so much smaller than expected. 
The dilemma of both the mothers and their medical 
attendants can be appreciated when they know 
that evacuation by air is essential for safe delivery. 
This type of situation should be avoided whenever 
possible. Emergency medical evacuations carry a 
risk not only to the mother but to pilot and attend- 
ants. There was an example of this in an air crash 
which cost three lives just prior to the study year. 


Placental Insufficiency (deaths of uncertain origin 
in babies mature by weight) 


There were 3 deaths associated with post- 
maturity and possible placental insufficiency. Two 
were grand multiparas and the third was a para 2, 
All were Inuit. The two grand multiparas were 


evacuated to Frobisher Bay, one after fetal death 
and one two weeks prior to fetal death, the third 
mother was evacuated in desultory labour. In a 
Southern Canadian perinatal intensive care unit it 
might have been possible to save these three fe- 
tuses by an aggressive approach to the assessment 
of fetal well-being; always in the background would 
lurk the probability that, once the decision has 
been made to get the mother delivered, emergency 
Caesarean section would be a probable outcome. 
Yet would this type of care have been in the best 
interest of these Inuit mothers who would be re- 
turning to remote settlements in the High Arctic 
with only nursing station care in a future emer- 
gency? It is likely that the conservative care they 
did receive was more appropriate in spite of the 
resultant perinatal deaths. In the circumstances 
the nurses rightly identified and evacuated high- 
risk multiparas who could have had serious com- 
plications in labour; these mothers were certainly 
not candidates for delivery in a nursing station. 
But in this situation the physician’s hands are tied 
if a permission for tubal ligation does not accom- 
pany the mother to be used if surgical intervention 
is indicated for obstetrical reasons. These permis- 
sions should be signed by both husband and wife 
and, since it is difficult and time consuming to get 
the at-risk and sterilization concepts across the 
language barrier, it might be wise to make it part 
of prenatal care routines to discuss this procedure 
with the high-risk mother and her husband before 
an emergency arises. The signed permission could 
accompany the mother to the hospital so that it is 
available if surgical intervention is indicated. 


Rhesus Incompatibility 
This was not a cause of perinatal death in this 


study. The incidence of the Rhesus factor is shown 
in Table 4-25. 


C. Management of the Newborn 

The immediate care of the newborn plays an 
important part not only in the infant’s chances of 
survival but of its chances of survival without tem- 
porary or chronic morbidity. Care of the newborn 
must be immediate and aggressive; in the case of 
two hospital perinatal deaths the available histo- 
ries suggested a rather desultory approach to the 
newborn crisis. This may have been due to failure 
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to recognize an infant as being ill or at risk of 
suddenly becoming ill, or it may have been due toa 
lack of knowledge of the basic elements of newborn 
care. 

The three essential elements in the care of ev- 
ery newborn are adequate warmth, adequate respi- 
ration and adequate nourishment. 


Adequate Warmth 


A cool environment increases the infant’s need 
for oxygen and therefore increases pathological 
states induced by oxygen lack. Ways of keeping the 
newborn warm have to be implemented according 
to the facilities available. All hospitals should have 
an overhead warmer in the caseroom and this equip- 
ment should be taken to the Operating Room for 
Caesarean sections. This facility permits some ex- 
posure of the infant during resuscitation or other 
procedure without unnecessary chilling of the in- 
fant. In a nursing station where this equipment 
may not be practical, the midwife will use her inge- 
nuity to achieve a good and safe outcome by some 
other means. If heating pads or hot water bottles 
are used they must be in covers and labels attached 
to the covers, and also on the wall above the bassi- 
net ordering their removal from the bassinet or 
incubator before the infant is placed therein. There 
is always the serious risk of burns to the infant. 

“Bundling” the infant after delivery should be 
in a warm, soft, absorbant, dry wrapper. The auto- 
claved linen wrappers so often included in sterile 
delivery bundles are poor substitutes for a warm 
bath towel and once the wrapper is damp it de- 
tracts from body heat rather than encourages its 
retention. The initial wrapper should be changed 
for a fresh, dry, warm one very soon after birth and 
then only the essential parts of the baby exposed 
for procedures like identification, etc. There was 
mention of keeping the infant warm with “wet tow- 
els” in one perinatal death history: wet towels are 
never warm and this procedure was out-dated de- 
cades ago. 


Adequate Respiration 


Adequate oxygenation cannot occur without res- 
Piration and the normal newborn should inhale 
and cry at birth. Rough stimulation, such as slap- 
ping the infant, is contraindicated. Stroking the 
soles of the feet is usually sufficient to produce a 


normal reaction, in addition to the stimulus of birth 
itself. If respiration is delayed, the cause is either 
blockage of the air passages or depression of the 
respiratory centre in the brain. Posturing the in- 
fant with the head lower than the body and clear- 
ing the air passages of mucus may be sufficient to 
overcome the first difficulty, but facilities for im- 
mediate intubation (baby laryngoscope and endo- 
tracheal tube) must be checked and ready at all 
deliveries. Midwives stationed in the NWT should 
have supervised practice in this life saving proce- 
dure before working in the North. Once the airway 
is clear oxygen should be administered immedi- 
ately and continued until normal respiration is es- 
tablished and the infant can maintain normal body 
colour. Either bagging, if the appropriate equip- 
ment is available, or mouth-to-mouth resuscitation 
in an emergency, may be necessary for the estab- 
lishment of normal respiration. 


Adequate Nourishment 


There is increasing awareness that hypogly- 
cemia, which can lean to brain damage, is more 
common in newborns than was formerly believed. 
Special at-risk categories are the small-for-dates 
infants and postmature infants, where there may 
have been some placental insufficiency, low-birth- 
weight infants and the infants of diabetic mothers. 
There is a 3 to 10 percent risk of brain damage if 
diagnosis of hypoglycemia is delayed until the clini- 
cal signs are apparent, therefore it is wise to do a 
Dextrostix test as soon as the infant is admitted to 
the newborn nursery. This may have to be repeated 
immediately before every feeding until the blood 
sugar stabilizes at greater than 45 mgm. Hypogly- 
cemic newborns need feedings urgently, breast milk 
if possible, but, where it is not possible to give oral 
feedings, dextrose solutions by the intravenous route 
should be considered. 


Comment 


Any newborn which has caused anxiety under 
any of these three headings must be considered an 
at-risk infant and warrants at least an immediate 
telephone consultation with the nearest neonatolo- 
gist for the initiation of energetic and aggressive 
newborn management for the immediate correc- 
tion of the pathology. 

While the histories may not be complete for the 
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cases reviewed in the study year and it is impos- 
sible for the review committee to appreciate the 
local circumstances in which the emergencies oc- 
curred, there was a feeling that more aggressive 
management might have been indicated in some 
cases. The following case is an example: 


Delayed Treatment in a Perinatal Death! 


This male infant was born to a Native woman 
at approximately 32 weeks gestation. This mother 
had no prenatal care, and her last menstrual pe- 
riod (LMP) was not established with certainty. 

In the evening of the day prior to delivery the 
mother was admitted to hospital. Her membranes 
had ruptured earlier the same day. The onset of 
labour was spontaneous and early the next morn- 
ing a live male infant was delivered. 

At birth the baby weighed 1850 gm, had an 
Apgar score of 2 and 4 at 1 and 5 minutes. The 
infant was noted to be premature and had poor 
respiration, cyanosis, and a moderate degree of 
asphyxia. Initially the baby was managed in an 
isolette with oxygen at 2-3 litres and gavage fed; 
twelve hours later the infant was noted to have 
grunting respirations. 

On the second day of life the infant was noted 
to be flaccid, cyanotic and having shallow respira- 
tions, with a “dull chest with many rales.” The 
infant was intubated, bagged with 100 percent oxy- 
gen, an umbilical vein catheterization was per- 
formed and the infant given intravenous sodium 
bicarbonate and 10 percent dextrose water and he 
was placed on a Bird respirator. A chest x-ray was 
taken at this time. 

Two hours later, the infant suddenly became 
cyanotic and the naso-tracheal tube was found to 
be out of place. Hand bagging was carried out at 
this time and the infant was given sodium bicar- 
bonate and adrenaline. He died shortly after. The 
final autopsy findings revealed immaturity and hya- 
line membrane disease. 

The committee that reviewed the circumstances 
of this infant’s death came to the conclusions that: 
1. Arrangements should have been made to evacu- 

ate this baby at birth as it was obviously sick 

then and steadily deteriorated. 
2. Treatment with sodium bicarbonate and 10 per- 


cent dextrose water was delayed until the sec- 
ond day of life at which time the baby was 
moribund. This treatment should have been 
started at birth. 


This baby was born in a hospital situated on a 
main jet airline route to the South, and there was 
ample time to arrange for its evacuation. Had he 
been born in a hospital with intensive perinatal 
care facilities he would very likely have survived, 
and even if he had been transferred at six to twelve 
hours of age he would still have had a good chance 
of survival. Only 4 babies were evacuated by air, 
and of these only one was sent to a hospital with 
full facilities for the care of sick neonates. Thus a 
possible criticism of the management of these ba- 
bies is that so few were evacuated. As far as we can 
ascertain the reluctance to transfer small babies to 
optimal facilities is only partly related to distance 
and difficulty of arranging transfer. There is no 
evidence of a reluctance on the part of Health and 
Welfare to pay the costs of transfer (and they may 
be considerable) when there are compelling medi- 
cal reasons. The reason appears to lie with medical 
personnel who have real difficulty in recognizing 
potentially fatal illness in small babies and infants. 
Because of the length of the transportation chain 
from remote nursing stations, and the ease with 
which it can be interrupted by bad weather at 
certain seasons, there must be a constant aware- 
ness on the part of nurses to consider air evacua- 
tion at the earliest opportunity. The logistics of 
evacuation should be worked out well in advance of 
the possible emergency. 


DISCUSSION 


The major emphasis in these perinatal deaths 
is on the “Environmental” rather than the “Obstet- 
rical” aspects of this problem. While the care avail- 
able in modern perinatal intensive care units does 
reduce the perinatal death rates in an urban popu- 
lation, thought must be given to the remoteness of 
some of the northern communities before applying 
all the modern obstetrical concepts to the North- 
west Territories. The Northwest Territories com- 
munities need their nursing stations and the 


1In all cases used as examples of various events leading to death the circumstances have been changed slightly to 
preserve anonymity, but the description of contributing factors has not been altered. 
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midwives who staff these stations are the backbone 
of the Northwest Territories health service. Coura- 
geous women who will undertake this work are not 
easily recruited and recruitment will become more 
difficult if their mothers include iatrogenically in- 
duced “obstetrical cripples” whose survival depends 
on hospital care. The isolated communities need 
very conservative obstetrical policies aimed at vagi- 
nal delivery of an infant in optimum condition. 
Identification and evacuation of high risk patients 
is essential. 


Indicators of Obstetrical Risk 


It is virtually impossible to predict the exact 
outcome of a pregnancy, and many scoring systems 
have been devised (Lesinski, 1975). The conditions 
listed below are broad indicators within which to 
assess at-risk mothers. In the most high-risk situa- 
tions there may be more than one factor. 


Social and Biological Factors 


1. Age — under 16 years — over 35 years. 
2. Weight — over 90 kg. 

3. Single parents. 

4, Underprivileged mothers. 


Obstetric Factors 


1. Primigravidas. 

2. High Parity (4+) 

3. Past Obstetric performance i.e. history of pre- 
vious stillbirth or neonatal death, low-birth- 
weight or birth-damaged child. 


Maternal Factors 


Diabetes mellitus (insulin or gestational). 
Hypertension or Pre-eclamptic Toxemia. 

Rh sensitization. 

Antepartum hemorrhage. 

Anemia. 

Intrauterine growth retardation. 

Other serious maternal conditions (cardiac, re- 
nal, hepatic, cancer, etc.). 


oo: Oe iY 


Labour Factors 


1. Multiple pregnancies or breeches. 

2. Failure to progress in labour (disproportion or 
malpresentation). 

Premature labour. 

Premature rupture of membranes over 12 hours. 
5. Amnionitis or maternal pyrexia. 
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Oxytocin administration. 
Hydramnios. 

Meconium stained liquor. 

Abnormal fetal heart on auscultation. 
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Indicators of Newborn Risk 


The nurse should contact her regional hospital 

immediately after birth if any newborn: 

1. is under 1800 gm in weight (of any gestation); 

2. has a diagnosis of respiratory disorder requir- 
ing any form of assisted ventilation or an ambi- 
ent oxygen concentration of greater than 39 
percent; 

3. has known or suspected congenital heart dis- 
ease; 

4. has known or suspected neonatal sepsis, men- 

ingitis, or other form of neonatal infection; 

has a surgical problem; 

has jaundice; 

has other problems. 
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The present health care system in the NWT is 
a three-tiered structure consisting of nursing sta- 
tions for non-risk mothers, hospitals for the inter- 
mediate risk group and perinatal intensive care 
units in the Southern provinces for high-risk moth- 
ers. The nursing stations are the backbone of the 
system and the perinatal death review suggests 
that the midwives have shown great competence 
and courage. 


Chapter 6 
Infant Death 


by W.C. Taylor and D.W. Spady 


INTRODUCTION 


Infant mortality, a tragedy so common among 
Northern infants in the past, by 1974 had declined 
dramatically from previous years but still remained 
much higher than the rest of Canada. Table 6-1 
shows that the Infant Mortality Rate (IMR) in 1962 
was 120/1000 live born infants and in 1974 was 
42.6 but in all of Canada the IMR in 1974 was 15.0. 

The IMR for White infants born in the North 
tended to approximate that for all Canada. It was 
the Native infant, the Indian or Inuit, who had the 
greatest mortality. 

The IMR of 45 for Northern Indians may be 
compared to a 1974 IMR of 37.2 for Alberta Regis- 
tered Indians, and on all Canada Indian IMR of 80 

in 1962 as reported by Graham-Cumming (1967). 
Comparable figures for Inuit infants are difficult to 
obtain; however, in 1974 the IMR for Alaska Whites 
was 14.2, while for “Other” or “non-White” Alaskan 
infants it was 26.6. (Statistical Abstract of the 
United States, 1976). Among Greenland infants 


the 1973 IMR was 50.4 (Yearbook of Nordic Statis- 
tics, 1975). Among more settled Northern countries 
such as Iceland, Sweden, Norway and Finland the 
IMR was considerably lower at about 10 (Yearbook 
of Nordic Statistics, 1976). 

This observed trend of a low IMR for White 
infants and a high IMR for Native infants is simi- 
lar to that reported for Alaska Natives and Ameri- 
can Indians, South African Bantu, (Richardson, 
1970). Aborigines in Western Australia (Dugdale 
et al., 1973; Edmonds et al., 1970; Kalokerinos, 
1971) and Maori infants in New Zealand (Tonkin, 
1970), where the Native population experienced an 
infant mortality rate two to three times that of 
their neighbouring White population. 

The statistics for the study period April 1, 1973 
to March 31, 1974, are presented in Table 6-2. 

The figures differ slightly from those of the 
National Health and Welfare statistics, which are 
based on the calendar year. During the study pe- 
riod there were 1178 live births and 13 stillbirths. 


Table 6-1 

Infant Mortality Rates’ In the NWT, 1962 — 1970 

Years Inuit? Indian? Other2:3 All? Canada 
19626 194 103 27 120 27.6 
1963 155 61 62 115 26.3 
1964 94 73 35 69 24.7 
19654 95 64 12 59 23.6 
1966 109 46 52 79 23.1 
1967 84 45 30 59 22.0 
1968 89 55 27 61 20.8 
1969 91 24 21 53 19.3 
1970 105 53 22 65 18.8 
1971 98 79 20 58 17.5 
1972 73 47 26 48 17.1 
1973 45 31 13 28 15.5 
1974 71 45 19 43 15.0 


Number of Deaths 0-365 days 
Number of Live Births 


linfant Mortality Rate = 


2Data rounded to nearest whole number due to low birth frequencies. 


x 1000 


3The “Other” group included all but the two primary Native peoples and is largely composed of White immigrants 7 the South. 
4Data from 1965 to 1974 derived from “Report on Health Conditions in the Northwest Territories 1974” (D.N.H.W., 1975). 


5Statistics Canada 


6Data from 1962 to 1964 derived from “Report on Health Conditions in the Northwest Territories 1970” (D.N.H.W., 1971). 
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Table 6-2 
Deaths of Liveborn Infants in the NWT! 
Total Inuit 

N Rate N Rate 
Total Infant Deaths2 49 41.6 32 72.1 
First Week Deaths? 16 13.6 8 18.1 
Neonatal Deaths4 21 17.8 12 27.0 
Post-Neonatal Deaths®> 28 23.7 20 45.0 
Total Live Births 1178 444 


91 
Indian White Mixed Other 

Rate N Rate N Rate N Rate 

13 48.5 3 8.2 1 13.9 0 — 

5 18.6 2 5.5 1 13.9 6) — 

5 18.6 3 8.2 1 13.9 ) —_ 

8 29.8 0 — fe) — fe) — 

268 364 72 30 


1The classification used is the revised classification of ethnicity as described in chapter 3. 


Number of deaths 0-365 : 


2infant Mortality Rate = 1000 


Number of live births 


Number of deaths 0-7 days 


3First Week Death Rate = x 1000 


Number of live births 


Number of deaths 0-27 days 


4Neonatal Death Rate = x 1000 


Number of live births 


5Post Neonatal Death Rate = Number of Deaths 28-365 days 


Number of live births 


The mortality rates show an IMR for Inuit almost 
five times and for Indians almost three times that 
of all Canada. The IMR for NWT White infants is 
about one-half that of the all Canada rate, but this 
is probably random variation in IMR due to the 
small sample size, and possibly also due to some 
missed deaths due to migration of White infants 
out of the NWT. 


MORTALITY REVIEW COMMITTEE 


All infant and perinatal deaths in the study 
population were reviewed as soon as documenta- 
tion was available by a small committee consisting 
of the project nurse, two pediatricians, a patholo- 
gist, an obstetrician and at least one other member 
of the project committee. A representative of the 
NWT Medical Association and interested Territo- 
rial nurses were invited. There was a full and frank 
discussion making use of all available documents 
relevant to the birth and death of the infant, to- 
gether with a summary prepared by the project 
nurse. Any factors causing doubt were clarified by 
telephone or correspondence and the case was con- 
cluded at the next meeting. The committee’s con- 
clusions were Summarized in a manner designed to 


x 1000 


be helpful to those working in the field. Criticisms 
of medical procedures were made when warranted. 
The case summary and the committee’s comments 
were then circulated to all physicians and nurses 
in the NWT, with care taken to preserve the ano- 
nymity of the case. 

The importance of an ongoing review of deaths 
was realized from this experience, and the commit- 
tee recommended its continuation in some form 
until such time as the infant mortality rate is simi- 
lar to that of the rest of Canada. 

The committee members participating in the 
“death review” soon developed an appreciation of 
the circumstances, social as well as medical, that 
surrounded deaths, and it was possible to recog- 
nize recurring patterns of morbidity and mortality 
while the events were still fresh in the minds of the 
participants. A number of these patterns are pre- 
sented in this chapter. 


POST PERINATAL DEATHS 


There were 49 infant deaths of which 16 died 
within the first seven days, 5 between the eighth 
and twenty-eighth day and 28 between one month 
and one year. The Inuit group was conspicuous for 
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its high incidence of death in the first week. It is 
noteworthy that no White infant died after the first 
months of life. 

The majority of the deaths occurring in the 
first week of life were clearly related to prepartum 
factors which are described in the chapter on 
perinatal mortality. The main causes of the 33 post 
perinatal deaths (8-365 days) are presented in Table 
6-3. 


Table 6-3 
Post Perinatal Deaths (8-365 Days) — Main Causes 


Respiratory Illness 12 


Cot Deaths 8 
Meningitis 3 
Congenital Defects A 
Gastroenteritis 3 
Miscellaneous 3 
Total Deaths 33 


The leading cause of post perinatal death was 
respiratory illness, followed by cot deaths, congeni- 
tal defects, meningitis and gastroenteritis. Two in- 
fants died between the eighth and twenty-eighth 
day from conditions present in the perinatal pe- 
riod. 


Respiratory Disease 


Infant deaths in 12 instances were attributed 
to respiratory causes. Inuit infants accounted for 9 
of these deaths and Indians for 3. Autopsies were 
performed on only 7 cases, confirming the clinical 
diagnosis in 5. In the sixth case the diagnosis of 
cytomegalo-virus infection was made and in the 
seventh case the clinical diagnosis was acute 
laryngotracheobronchitis in an infant who actually 
had Reye’s Syndrome. The ratio of male to female 
deaths was 4:8. The age at death ranged from 1 to 
11 months with a mean age of 6 months. In the 5 
cases where autopsies were not performed, there 
was unequivocal clinical evidence of respiratory 
tract involvement prior to death. 

Four of the respiratory deaths (2 Inuit and 2 
Indian), occurred in bush or hunting camps far 
removed from a settlement and medical care. The 
following case illustrates the problems involved. 


Respiratory Death in a Hunting Camp 


The Inuit mother of this baby had a total of 10 
pregnancies and 4 infant deaths. She received no 
antenatal care, but her baby was delivered at a 
nursing station. The infant was seen at two follow- 
up visits after birth, and then the mother returned 
with the infant to the primitive living conditions of 
a hunting camp. 

At seven months the baby was admitted to the 
nursing station for treatment of pneumonia and 
infected frost bitten toes. At that time the baby was 
underweight, showed delayed psychomotor devel- 
opment, had a head circumference below the third 
percentile, appeared to be deaf and the hemoglobin 
was 10 gm. The family returned to the hunting 
camp soon after and the infant was seen there a 
fortnight later by a visiting physician and was found 
to have fever and respiratory tract infection. The 
infant failed to improve at the camp and died within 
two weeks at age nine months. Any communication 
or transportation were impossible at the time of 
death. No autopsy was performed. 


Committee Conclusions 


The facts emphasize the particular hazards to 
infants in ill health living in hunting camps. This 
infant’s attack of pneumonia in late winter was 
complicated by frostbite, and the baby was further 
handicapped by developmental delay which would 
have required evaluation at a later date had it 
survived. 


Comment 


The four hunting camp deaths occurred to in- 
fants who had been in contact with nursing sta- 
tions because of repeated episodes of illness which 
included respiratory infection, otitis media and gas- 
troenteritis. One infant had undergone major sur- 
gery shortly after birth; this initiated the need for 
constant medical care in hospital and nursing sta- 
tions and as an outpatient. Her progress was also 
complicated by social neglect and placement in two 
successive foster homes. She was finally taken to a 
hunting camp where, after a short bout of respira- 
tory illness complicated by diarrhoea, she died when 
adverse weather conditions prohibited return to a 
settlement. In only one of these cases had a nurse 
remonstrated with a family in an effort to prevent 
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the taking of a vulnerable infant into a hostile 
environment away from a settlement. 

The remaining 8 respiratory deaths are of con- 
siderable interest; 4 died in nursing stations, 2 
died within a few hours of admission to a hospital 
with full medical facilities, and 2 died during air 
evacuation to hospital. The single feature common 
to these deaths was that the infants had been un- 
der regular nursing supervision, and even active 
care — on an out patient basis — prior to their 
final collapse and death. The following illustrates 
the nature of such care. 


Respiratory Death in Baby Attending Nursing 
Station 


The infant concerned was born to a 29 year old 
Inuit mother who had a history of a perinatal death. 
The infant received regular Well Baby Care and 
immunization. She was the victim of diarrhoea at 5 
months, otitis media at 6 months, anaemia at 7 
months, and otitis media again at 8 months. 

The fatal respiratory tract infection began at 
age ten months and she was placed on an antibi- 
otic. Two days later the infant appeared better but 
with the chest still congested. A further two days 
later the chest was still “congested” and she was 
started on another antibiotic. The following day, 
the infant being still not better, the dose was in- 
creased. The infant was admitted to the nursing 
station late in the evening of that day in a terminal 
state and died within a few hours. Radio telephone 
contact for medical advice was completed with dif- 
ficulty about one hour before death. 

The baby was under regular nursing supervi- 
sion during the six days of this illness. In spite of 
adequate doses of two different antibiotics, the con- 
dition of the baby did not improve. No autopsy was 
obtained. 


Committee Conclusions 


It was strongly recommended that a doctor’s 
consultation by radio and evacuation should have 
been considered on the third or fourth day of ill- 
ness. The baby should have been admitted earlier 
to the nursing station for observation. 


Comment 


The biggest problem in the management of such 
infants is the recognition of that point in time when 


a relatively minor complaint becomes a serious ill- 
ness likely to result in death. 

This general situation is complicated further 
by the difficulty or reluctance of nurses to admit 
sick infants to the nursing station for observation. 
In one case the nurse concerned was single-handed 
and in another the nursing station was undergoing 
renovation. Facilities existed at nearly all nursing 
stations for short term nursing care and observa- 
tion but these facilities were somewhat removed 
from nurses’ living quarters, and a single-handed 
nurse would have to sleep in the room with the 
infant if it was to receive attention during the night. 
The choice was not always an easy one. 

It is evident from reviewing the record that 
these deaths were not sudden and in the majority, 
ample time for medical consultation and air evacu- 
ation was available if only the seriousness of the 
condition had been realized. 

Finally it should be stressed that even now we 
have little knowledge of the bacteriology or virol- 
ogy of respiratory infection in the infant deaths or 


in those who survive. This is a fruitful field for 
research. 


Meningitis 

Three deaths due to meningitis occurred in In- 
uit infants between the third and fifth months of 
life. Two deaths occurred where the diagnosis was 
confirmed by lumbar puncture. In a third case, the 
infant suffered from a chromosomal anomaly. Based 
on symptoms which included back and neck stiff- 
ness, the diagnosis was presumed to be meningitis 
and was reported to the nurse by telephone from a 
remote camp. This infant died four days later hav- 
ing received only temporary symptomatic benefit 
from aspirin. 

The two confirmed cases mentioned occurred in 
infants under medical supervision. Both babies were 
examined by physicians as well as nurses. In all 
cases there was delay in making the diagnosis and 
this delay contributed to the fatal outcome in each. 


Gastroenteritis 


Three deaths, all Inuit female infants, were 
caused by gastroenteritis. The deaths occurred at 
18 days, one month and five months. Two of the 
infants had been breast fed for two to three weeks, 
the third had received no breast feeding. One infant 
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was evacuated to a hospital with adequate physi- 
cian and nursing care, and in the other two cases it 
would appear the gravity of the illness was not 
recognised until each infant was beyond medical 
help. This is apparent from the following case sum- 
mary. 


A Death at Home from Gastroenteritis 


This infant was delivered at term to a multipa- 
rous Inuit mother. The infant was delivered in 
hospital without complications and returned home 
with her mother. 

At age six months, the baby developed acute 
gastroenteritis and was seen at the nursing station 
twice in the afternoon on the day of onset. The 
following morning the baby was returned to the 
nursing station having been dead for some time. 
There was evidence of drinking in the home at the 
time of death. 


Committee Conclusions 


With the advantage of hindsight, it is now ap- 
parent that three things might have saved the baby’s 
life if they had been instituted at the late afternoon 
visit. The infant could have been admitted to the 
nursing station and received intravenous therapy. 
Telephone consultation with a physician might also 
have been of some benefit. A home visit may have 
revealed the true state of affairs, which was one 
bordering on child neglect at the time of death. 


Congenital Malformations 


Congenital defects were present in four of the 
post perinatal deaths. All affected infants were male, 
two born of Inuit mothers and two born of Indian 
mothers. The age at death ranged from one to five 
months. Three infants died from congenital heart 
disease, the other from diaphramatic hernia. One 
of those with heart defects had coarctation of the 
aorta which was potentially treatable and was un- 
diagnosed prior to autopsy. The infant suffering 
from diaphragmatic hernia survived to the age of 
four months and died after undergoing operative 
repair in a Southern referral centre. 


Sudden Infant Deaths 


There were 8 sudden infant deaths in the study, 
5 Inuit and 3 Indian infants. The age at death 
varied between the eighth and twentieth weeks 


with a mean age of 14 weeks. Five male and 3 
female infants died in this group. Autopsies were 
performed on all of the infants. Evidence of respira- 
tory infection, usually minimal, was found in 3 
autopsies. A skull fracture together with bronchio- 
litis was found in one case, with non specific find- 
ings in the remaining three cases. Evidence 
suggesting overlaying as a contributing factor was 
present in 5 of the 8 autopsies. 

Five of the 8 sudden infant deaths involved 
sleeping in the same bed as the parents. In one 
case the parents and two older children slept in the 
same bed with the infant. In three of these cases 
there was definite evidence of the heavy use of 
alcohol by one or both parents on the day of death. 


Comment 


The overall incidence of sudden infant deaths 
in this study was 8/1000 live births. Eliminating 
the White population which had no such deaths, 
the incidence in the Native population was closer 
to 10/1000 live births. The incidence of this cause of 
death is variously reported as between 2-3 deaths/ 
1000 live births. The British Department of Health 
survey of 669 post neonatal deaths showed the rate 
to be 2/1000 live births (D.H.S.S. 1970), and Tomkin 
(1975) in Auckland, New Zealand reported a rate of 
19/1000 live births; however, to a large extent these 
figures relate to sudden unexplained infant deaths 
and hence usually would discount many of the sud- 
den infant deaths reported in this study. The inci- 
dence of sudden infant deaths in the Northwest 
Territories was therefore about five times that usu- 
ally recorded in North America and the U.K. This 
increase is probably due to deaths from suffocation 
by an adult overlaying the infant who is sleeping in 
the same bed. This cause of cot deaths has been 
largely discounted by other workers. Richards and 
McIntosh (1972) in a study of 226 consecutive in- 
fant deaths in Glasgow found evidence of overlay- 
ing in only 5 out of 79 cot deaths. 


GENERAL DISCUSSION AND 
CONCLUSIONS 


The small number of deaths prevents any in 
depth statistical analysis of the data presented in 
this chapter. The chapter “Predictors of Mortality 
and Morbidity” (Chapter 9) presents some informa- 
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tion about underlying factors associated with mor- 
tality and morbidity and it is unnecessary to repeat 
these here. It is worthwhile to note that although 
relationships were weak, the most important char- 
acteristics associated with infant mortality were 
(a) the social and environmental circumstances in 
which the infant lived, notably living in remote 
bush camps or having parents who abused the use 
of alcohol; and (b) a failure on the part of parents or 
medical personnel to recognize the seriousness of 
an illness. The causes of death were more in keep- 
ing with those of a developing country rather than 
the rest of Canada. Infectious diseases were the 
most common cause of death and accounted for 18 
of the 33 post neonatal deaths. This is a rate of 
1528/100000 live births and can be compared to a 
rate of 114/100000 live births for Sherbrooke, Que- 
bec in 1970-1971 (Puffer and Serrano, 1973) but is 
similar to that found in large cities in South 
America. 

A factor showing only a small, but beneficial, 
association with mortality was the frequency of 
breast feeding. Graham-Cumming (1967) in his 
study of infant death among Canadian Registered 
Indians showed that breastfed infants had a mor- 
tality rate appreciably lower than bottle fed in- 
fants. Plank and Milanesi (1973) showed that among 
Chilean infants there were three times as many 
deaths among babies given bottles before the age of 
three months as among those who were wholly 
breast fed. Puffer and Serrano (1973), using data 
collected by the Inter American Investigation of 
Mortality in Childhood, demonstrated the impor- 
tance of breast feeding in reducing infant mortal- 
ity. The present study has insufficient data to 
comment upon the role of breast feeding in the 
prevention of mortality; however, as is documented 
in Table 7-45, breast feeding was positively associ- 
ated with reduced morbidity and better general 
overall health. Of the 33 post-perinatal deaths, only 
4 were wholly breastfed, 8 infants were both breast 
and bottle fed, 11 bottle fed only and there is no 
information regarding the nutrition of the other 10 
infants. 

Although it is difficult to write confidently about 
underlying factors contributing to these deaths, it 
is altogether too clear that a number of them were 
preventable. A lesson learned from many of these 
deaths is the rapidity with which a supposedly 


“healthy” or only “mildly ill” child can become seri- 
ously ill and die. The recognition of the ill child is 
in some ways an art, but it is more so a science with 
objective measurable parameters. Both the science 
and the art must be taught to all medical personnel 
working with children anywhere, but in the North, 
where laboratory facilities are few, help is hours 
away and anticipation must be a key word, this 
education is especially important. 


Chapter 7 
Nutrition 


by D.W. Spady and O. Schaefer 


INTRODUCTION 


Good nutrition in infancy is perhaps the single 
most important factor which influences the growth 
and health of the infant. Studies done throughout 
the world have documented the importance of good 
nutrition during this critical first year of life (Grulee, 
1935; Mata, 1978; Plank and Milanesi, 1973). These 
and other studies have demonstrated the changes 
in infant feeding patterns which occur within a 
culture when it is exposed to another, more aggres- 
sive culture. This chapter will present the findings 
of the present study and will document the impor- 
tant effects that infant feeding practices can have 
on health. 


TRADITIONAL INFANT FEEDING 
PATTERNS 


Milk Feeding 


Only sketchy information of traditional infant 
feeding practices is available. The explorers and 
missionaries in the Arctic around the turn of the 
century were more interested in the material cul- 
ture, social organization and religious beliefs of the 
Native peoples than they were in infant feeding. 
The feeding of infants probably was not that far 
removed from that of their own upbringing. How- 
ever the writings of Parry (1835), Mauss (1904), 
Jenness (1922), and Stefansson (1956) do attest to 
the Inuit habit of nursing infants until the next 
child was born. 

Feeding on demand rather than at set inter- 
vals was and still is the rule, especially for breastfed 
infants. In the ideal protection of the Inuit amauti 
(mother’s parka), where the baby just moved from 
the back forward to the breast, suckling was easily 
accomplished in the harsh cold world of an igloo or 
while sitting on a dogsled. Lactation was commonly 
prolonged for two to four years and occasionally 
even five years; so most children in traditional 
times enjoyed an undisturbed mother’s milk sup- 
ply for the first three years of life. This long period 
of lactation provided the child with a good supply of 


protein, vitamins, and minerals, as well as furnish- 
ing immunoglobulins to enhance his developing 
immunological defence mechanisms. Mother’s milk 
was also the main source of calcium for the first 
two to three years of life, when requirements were 
high and could not yet be filled from that main 
traditional dietary source of the Northern Natives, 
the chewing of spongious bones. 

Prolonged lactation not only fulfilled the essen- 
tial nutrition requirements for the first years of 
life, it also effected proper spacing of children, al- 
lowing the mother to nurse and concentrate atten- 
tion on one child for an average of three years. 
Stefansson (1956) confirmed the claims of earlier 
explorers that Inuit families were small and that 
this was primarily due to a low total fecundity of 
Inuit women (compared with European populations 
of that time). He related this to the prolonged lac- 
tation habits, and more tangible proof was pro- 
vided by Schaefer (1959), and Hildes et al. (1973) in 
Canada, and Berman et al. (1972) with Alaskan 
Inuit, who found a direct relationship of duration of 
breastfeeding and post partum amenorrhoea and 
conception delay. 

Suckling has been found to reinforce the com- 
plex neuro-endocrine regulation process delaying 
the return of ovulation and menstruation (Mina- 
guchi and Meites, 1967; Tyson 1977). Inuit infants 
were carried skin to skin in the amauti and had 
easy access to the mother’s breast which they suck- 
led frequently, either in response to thirst or hun- 
ger or just for oral gratification and infant/maternal 
contact needs. This likely helped to delay post 
partum ovulation and conception (Schaefer, 1971). 


Supplementary Feeding 


In both the Inuit and Indian traditional infant 
feeding practices, supplemental foods were added 
between four and six months of age. The first food 
was usually very small amounts of fish, liver or 
meat, preferably organ meat such as liver and kid- 
neys from caribou, hare, ptarmigan and seal. By 
custom the mother would premasticate such food 
items and transfer small amounts in a pulpy semi- 
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liquid form into her infant’s mouth, taking back 
whatever the baby rejected. Only when teeth devel- 
oped were small pieces of family food given for the 
infant to chew on. 


Determinants of Change 


The early explorers made no lasting impact on 
the lifestyle and nutritional habits of the Native 
groups met in the Canadian North. More signifi- 
cant was the impact of the fur traders penetrating 
along lakes and streams from the South, and whal- 
ers invading the Arctic from the East and West 
during the second half of the last century on until 
approximately World War I. 

Introducing trapping, guns, and the food staples 
required to keep hunters on the trapline, the trad- 
ers and whalers disturbed the seasonal hunting 
and migration patterns. They also facilitated the 
spread of new diseases and deadly epidemics by 
attracting large population concentrations around 
trading posts and ships. This in turn produced a 
population often too listless to be capable of pursu- 
ing the increasingly scarce game, and resulted in 
local famines. Fortunately, at that time, there was 
little or no immediate change in the infant feeding 
practices and their nutritional status was affected 
directly only when their mothers suffered from fam- 
ine or disease sufficiently to compromise lactation. 

Health service personnel, along with other 
White agencies, preoccupied with the prevention of 
infectious diseases, particularly tuberculosis, dis- 
couraged the transfer of premasticated food from 
mother to infant. This, plus the introduction of 
pablum and other commercial baby foods, gradu- 
ally displaced the traditional Native methods of 
introducing supplementary foods to their infants. 
The change began more than thirty years ago in 
most Indian and Western Arctic communities and 
some twenty years ago in the Central and Eastern 
Arctic. 

No single event had a more immediate impact 
on the Canadian North than the construction and 
maintenance of the Distant Early Warning (DEW) 
Line. A massive influx of material and men oc- 
curred over a two year period (1955-57). Spreading 
across the Arctic from Alaska to Greenland, it in- 
fluenced the Inuit groups of the entire Canadian 
Arctic, drawing them from their hunting camps to 
the DEW Line sites. 


Government agencies tried to cushion the ef- 
fects of this event and minimize exploitation and 
social destruction by tightly regulating contacts of 
Inuit and transient workers. At the same time they 
went into frantic activity to cushion and accommo- 
date the Native population to the inevitable changes. 
Within a decade there were practically no nomadic 
hunters left, with virtually all people in permanent 
housing around trading posts, schools, and the net 
of nursing stations extending into all but the small- 
est settlements. 

Infants were particularly affected by the 
changes. In the years 1951-54, infant mortality for 
NWT Inuit was 164/1000 live births but in the 
period 1955 to 1958 it rose to 232/1000 live births 
(D.N.H.W., 1961). Increased infection pressure and 
social upheaval no doubt were partly responsible 
for this increase, but another very important factor 
was a change in the infant nutrition patterns. With 
the DEW Line construction and the life in the settle- 
ments came a massive and relatively sudden change 
from breastfeeding to bottlefeeding; a mode rarely 
practised prior to 1955 and then only in the larger 
settlements. 

The increasing world demand for mineral re- 
sources is imposing a new problem on the Northern 
citizen. Major developments in mining, oil and trans- 
portation will likely further increase acculturation 
pressure with a concurrent decline of traditional 
habits and social structures. The effects on the 
nutritional patterns of the Northern Native by ma- 
jor exploration and settlement are hard to predict, 
but the experience from around the world suggests 
that the traditional methods soon yield to the mod- 
ern trends. 


THE STUDY POPULATION 


For this nutrition study, it was decided to con- 
centrate on only those infants who would have data 
available for the full first year of life and to exclude 
those who died in the perinatal period or moved out 
of the NWT during that first year. The composition 
of the study group is presented in Table 7-1, which 
used the classification of ethnicity described in 
Chapter 3. 

The tables, wherever used, will state the sample 
size. It is difficult to comment with confidence about 
the Other group as the numbers involved are small. 
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The data will be presented but the group itself will 
not be discussed generally. 

A nutrition questionnaire was completed for 
each child at the sixth and twelfth months of age by 
the public health nurse. These established infor- 
mation about the infant’s feeding patterns and some 
background information of the family nutritional 
standards. 

The specifics presented in the following pages 
are largely derived from this questionnaire. Table 
7-2 shows the population concerned as 1038, those 
completing at least part of the questionnaire as 
941, and presents the breakdown by ethnicity of 
child. 

Inaccessibility within the Territories accounted 
for the main bulk of losses. The base value of 941 
may not always be the base value for a specific 
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table; this is because not all questions were an- 
swered in each questionnaire. 


MILK FEEDING 


Breast milk has been the traditional “first food” 
of the Native infant, but as seen in Table 7-3 the 
use of this ideal food had considerably declined by 
the time of this study. Of the 939 infants reported, 
only 476 (50.7%) were breastfed at all, while 49.3 
percent were bottlefed only. Of the 476 breastfed 
infants, 113 (23.7%) were breastfed for less than 
one month. Thus, of the 939 infants for which there 
is information, only 38.6 percent were breastfed for 
a significant period of time. 

The practice and duration of breastfeeding var- 
ied with the ethnic origin of the child. The Inuit 


Table 7-1 
Composition of Infants by Ethnicity and Zone of Residence 

Inuit Indian White Mixed Other Total 
Baffin 200 — 16 12 =n 228 
Inuvik 45 74 39 15 9 182 
Mackenzie 79 172 205 35 17 508 
Keewatin 109 — 8 3 — 120 
Total 433 246 268 65 26 1038 
Table 7-2 
Completion of Nutrition Questionnaire by Ethnic Status of Child 

Inuit Indian White Mixed Other Total 
Number 433 246 268 65 26 1038 
Data Available 409 208 244 61 19 941 
Percent Completed 94.5 84.6 91.0 93.8 73.1 90.6 
No Data 24 38 24 4 7 97 
Table 7-3 


Status of Breastfeeding by Ethnic Group of Child 


Average dur. of 


Ethnicity No breast Breast Fed Less Breast Fed Less breast feeding 

of Child feeding than one month than one month if breast fed No data 
N % N % N % N (Months) 

Inuit 156 38.2 53 13.0 199 48.8 408 5.3 25 

Indian 138 66.7 18 8.7 51 24.6 207 3.6 39 

White 124 50.8 29 11.9 91 37.3 244 3.0 24 

Mixed 31 50.8 10 16.4 20 32.8 61 2.7 4 

Other 14 73.7 3 15.8 2 10.5 19 0.8 7 

Subtotal 463 113 363 939 99 

Total 463 476 939 
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infant was more likely to be breastfed, and to be 
breastfed longer, than was the infant of any other 
cultural group. Of the Inuit infants, 62 percent 
were breastfed, 48.8 percent being breastfed for 
greater than one month with the average duration 
of breastfeeding at 5.3 months. Only 33 percent of 
Indian infants were breastfed, 25 percent for more 
than one month, however the average duration of 
breastfeeding was 3.6 months. 

Of the 268 White infants, 120 (49.2%) were 
breastfed with an average duration of 3.0 months. 
The same (49.2) percentage of infants of Mixed 
parentage were breastfed, but fewer were breastfed 
longer than one month and the average duration of 
breastfeeding was a slightly shorter 2.7 months. 

The use of non-human milk as a mode of infant 
feeding is indicated in Table 7-4. 

The rapid spread of bottlefeeding by Native 
mothers during recent years is a phenomenon prob- 
ably attributable to a number of factors such as: 
acculturation to trends exhibited by the majority 
culture, increased availability of milk and other 
infant food substitutes, and an increased rate of 
children born to unwed mothers and then adopted 
and cared for by relatives. The following statistics 
and text explain some of these factors. 

Infant formulae in common use were those of 
evaporated full-cream milk, whole cream powdered 
milk, proprietary infant formulae, or combinations. 
Native children were more commonly fed evapo- 
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rated and powdered milk preparations, while the 
White child usually received proprietary products. 
Table 7-4 summarizes these observations. 

In all ethnic groups, some infants were fed both 
breast milk and formula at the same time. This 
may have represented the weaning process to some 
degree, however, it probably just illustrated the 
increasingly common practice of supplementing the 
breastfed infant with another milk product. This 
innovation was most obvious among the Inuit where, 
at age one month, one quarter of breastfed infants 
and by age 5 months half, were being supplemented 
with formula. Nevertheless, it must be remembered 
that very few infants in the other ethnic groups 
were even breastfed. Table 7-5 summarizes the 
information relating to the breast and formula feed- 
ing of the Inuit infant. 

This information was derived from contingency 
tables comparing “Duration of Breastfeeding” with 
“Age of Introduction of Bottle Feeding.” Similar 
tables for the Indian, White, and Mixed infants 
may be found in Tables 7-6, 7-7, 7-8. 


Factors Influencing Breastfeeding 


The studies of Woodbury (1922), Grulee et al. 
(1935) and Plank and Milanesi (1973) clearly stress 
the benefits of breastfeeding and make clear the 
hazards of bottlefeeding, especially in a poor envi- 
ronment. With these thoughts in mind, the demon- 
strated decline in breastfeeding among the Inuit 


Type of Formulas used by Ethnic Grouping of Child 


Table 7-4 

Inuit Indian White 
Formula N % iN % N % 
None 29 7.3 3 1.5 11 4.6 
Evap. Milk 293 73.8 163 78.7 88 36.7 
Powder 33 8.3 — — 5 2.1 
Evap.+ Powder 22 5.5 7 3.4 7 2.9 
Other 2.0 15 7.3 86 35.8 
Evap + Other 11 2.8 17 8.2 28 «11.7 
Powder+ Other — _ 2 1.0 12 5.0 
Evap. + Powder 
+ Other 1 0.3 _ a 3 1.3 
Total 433 246 268 
No Data 36 39 28 


Mixed Other Total 
N % N % N % 
os — — — 43 4.7 
34 56.7 7 38.8 585 63.4 

4 6.7 1 5.3 43 4.7 

2 3.3 — — 38 4.1 
13. 21.7 6 31.6 128 13.9 

7 11.7 3 15.8 66 7.1 
~— — 1 5.3 15 1.6 
— ~— 1 5.3 5 0.5 
65 26 1038 

5 7 115 
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and Indian children was of great concern, and so it a. Ethnicity of mother — this has been alluded to 
was important to define the factors associated with by comparing feeding practices with ethnicity 
this decline by a more detailed analysis. of the child. 


The practice and duration of breastfeeding will b. Family food source. 
be discussed in relationship to the following factors: c. Age of the mother. 


Table 7-5 
Inuit — Breast and Bottle Feeding Compared by each Month of Life 
Age (months) Breast Bottle Breast Only Bottle Only Both 

N % N % N % N % N % N 
Birth! 252 61.8 250 =61.3 158 38.7 156 38.2 94 23.0 408 
1 188 48.0 248 63.3 144 36.7 204 52.0 44 11.2 392 
2 156 39.8 284 72.4 108 27.6 236 60.2 48 12.2 392 
3 127 32.4 314 80.1 78 19.9 265 67.6 49 12.5 392 
4 110 28.1 327 83.4 65 16.6 282 71.9 45 11.5 392 
5 101 25.8 341 87.0 51 13.0 291 74.2 50 12.8 392 
6 84 21.4 349 89.0 43 11.0 308 78.6 41 10.5 392 
7 79 20.2 352 89.8 40 10.2 313 79.8 39 9.95 392 
8 75 =19.1 353 90.1 39 869.9 317 80.9 36 9.2 392 
9 69 17.6 356 90.8 36 §=69.2 323 82.4 33 8.4 392 
10 59 15.1 361 92.1 31 7.9 333 84.9 28 7.1 392 
11 56 14.3 363 92.6 29 7.4 336 85.7 27 6.9 392 
122 50 12.8 364 92.9 28 7.1 342 87.2 22 5.6 392 


1For this age only, data derived from alternate source and N=408. 
2The questionnaire does not allow for information past 12 months, therefore the information for the 12th month may not be accurate. 


Table 7-6 
Indian — Breast and Bottle Feeding Compared by each Month of Life 
Age (months) Breast Bottle Breast Only Bottle Only Both 

IN % N % N % N % N % N 
Birth’ 69 33.3 168 81.2 39 18.8 138 66.7 30 14.5 207 
1 40 20.2 163 82.3 35 17.7 158 79.8 5 2.5 198 
2 30 15.2 172 86.9 26 13.1 168 84.8 4 2.0 198 
3 24 12.1 179 90.4 19 9.6 174 87.9 5 2.5 198 
4 18 9.1 185 93.4 13 6.6 180 90.9 5 2.5 198 
5 15 7.6 187 94.4 11 5.6 183 92.4 4 2.0 198 
6 10 ~~ ‘5.1 189 95.5 9 45 188 94.9 1 0.5 198 
7 U/C — U/C — U/C a U/C — U/C — 198 
8 8 4.0 191 96.5 7 3.5 190 96.0 1 0.5 198 
9 U/C — U/C — U/C — U/C — U/C — 198 
10 5 2.5 193 97.5 5 25 193 97.5 8) — 198 
11 U/C cas U/C — U/C a U/C —_ U/C — 198 
122 5 25 195 98.5 3 15 193 97.5 2 1.0 198 


1Data derived from alternate source and N=207. 
The information for the 12th month may not be accurate. 
U/C=No Data, assumed unchanged from previous month. 
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d. Birthweight of the infant. Family Food Source 
e. Alcohol consumption by the mother. A factor associated with the practice of 
f, Place of birth. breastfeeding in the Inuit group of infants was that 
g. Zone of birth. related to the major food source of the family being 
h. Population of mother’s place of residence. 
Table 7-7 
White — Breast and Bottle Feeding Compared by each Month of Life 
Age (months) Breast Bottle Breast Only Boitle Only Both 

N % N % N % N % N % N 
Birth? 120 49.2 173 70.9 7129.1 124 50.8 49 20.1 244 
1 79 =—333.2 170 71.4 68 28.6 159 66.8 11 4.6 238 
2 50 21.0 191 80.3 47 19.7 188 79.0 3 1.3 238 
3 29 12.2 209 87.8 29 12.2 209 87.8 0 0 238 
4 19 8.0 218 92.0 19 8.0 218 92.0 ) 0 237 
5 16 6.7 223 93.7 15 6.3 222 93.3 1 0.4 238 
6 11 4.6 226 95.4 11 4.6 226 95.4 0 0 237 
4 U/C — U/C — U/C — U/C —— U/C ~— 237 
8 9 3.8 227 96.2 9 3.8 227 96.2 0 0 236 
9 U/C — U/C — U/C “om U/C — U/C — 236 
10 6 2.5 U/C — U/C — U/C — U/C — 236 
11 2 0.9 228 99.1 2 0.9 228 99.1 0 0 228 
12¢ 2 0.8 U/C — U/C — U/C — U/C — 228 
1Data derived from alternate source and N=244. 
2The information for the 12th month may not be accurate. 
U/C=No Data, assumed unchanged from previous month. 
Table 7-8 
Mixed — Breast and Bottle Feeding Compared by each Month of Life 
Age (months) Breast Bottle Breast Only Bottle Only Both 

N % IN % N % N] % N % N 
Birth’ 30 49.2 45 73.8 16 26.2 31 50.8 14 23.0 61 
1 18 29.5 45 73.8 16 26.2 43 705 2 3.3 61 
2 16 26.2 47 77.0 14 23.0 45 73.8 2 3.3 61 
3 11. 18.0 51 83.6 10 16.4 50 82.0 1 1.6 61 
4 7 11.5 56 91.8 5 8.2 54 88.5 2 3.3 61 
5 4 6.6 59 96.7 2 3.3 57 93.4 2 3.3 61 
6 3 4.9 U/C — U/C — U/C — U/C — 
7 U/C — U/C = U/C — U/C <= U/C —— 
8 1 1.6 61 100.0 0 0 60 98.4 1 1.6 61 
9 U/C — U/C — U/C — U/C ae U/C co 
10 U/C — U/C — U/C — U/C — U/C — 
11 U/C ~ U/C _— U/C — U/C — U/C — 
12 U/C — U/C — U/C ae U/C — U/C — 


1 Data derived from alternate source and N=61. 
U/C=Unchanged. 
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“mainly store,” “half store-half native,” or “mainly 
native” food. 

Within the Inuit group more infants were 
breastfed, and breastfed for longer than one month, 
where the family relied on a “mainly native” food 
source. The mothers of those families relying on a 
“mainly store” food source did not breastfeed their 
children as commonly nor for as long a period of 
time. Table 7-9 shows that in families whose major 
food source is “mainly store” only 43.6 percent of 
infants were breastfed as compared with the 67.2 
percent of infants being breastfed in families living 
on a “mainly native” diet. This is not surprising 
and in keeping with a general observation made 
throughout the world that breastfeeding is more 
common among these families living the traditional 
Native lifestyle. No such relationship was observed 
in the other ethnic groups. 


Age of the Mother 

Table 7-10 compares the duration of breast- 
feeding with the age of the mother. It can be seen 
that as the mother’s age increases, so does the 
frequency and duration of breastfeeding. These ob- 
servations can be partly explained by the observa- 
tion that: 
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a. Native women constitute the majority of older 
mothers. 

b. Older mothers have closer ties with the tradi- 
tional practices. 

ec. Older mothers are more likely to have breastfed 


earlier children and hence would breastfeed 

the present child. 

Tables 7-11 to 7-14 show that the relationship 
of breastfeeding with maternal age is most marked 
with the Inuit, where an increase in mother’s age is 
strongly associated with the practice of breast- 
feeding. In the Indian and Mixed populations simi- 
lar relationships hold, but in the White population 
mothers between ages 20-30 years breastfed more 
often than other mothers, reflecting the recent trend 
back to breastfeeding among better educated North 
Americans. 

This finding is disturbing as it reflects a rela- 
tively greater departure from traditional infant feed- 
ing patterns by the young Native mother, foreboding 
an even greater decline of breastfeeding in the fu- 
ture. This, in a changing culture, is fraught with 
misunderstanding, misinformation, and misuse, all 
leading to a higher risk of malnutrition. 


Table 7-9 
inult — Breastfeeding Compared by Major Food Source of Family 
Breast Half Store 
Feeding Mainly Store Half Native Mainly Native Total 

N % N % N % N % 
None 48 56.5 84 33.9 23 32.9 155 38.5 
Less than 1 month 10 11.8 36 14.5 6 8.6 52 12.9 
More than 1 month 27 =—s 31.8 128 51.6 41 58.6 196 48.6 
Total 85 248 70 403 
No Date = 30 
Chi-Square = 17.55 p<0.01 
Table 7-10 
Practice of Breastfeeding Compared by Maternal Age 
Age <19 20-30 30+ Total 

N % N % N % N % 
Breastfed Yes 73 42.0 278 51.0 125 57.3 476 50.8 

No 101 58.0 267 49.0 93 42.7 461 49.2 

Total 174 545 218 937 
No Data = 101 


Chi-Square = 9.19 p<0.05 
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Table 7-11 
Inuit — Practice of Breastfeeding Compared by Maternal Age 
Age <19 20-30 30+ 
N % N % N % 

Breastfed Yes 49 52.7 132 61.4 71 =71.0 

No 44 # 47.3 83 38.6 29 29.0 
Total 93 215 100 
No Data = 25 


Chi-Square = 6.87 p<0.05 


Table 7-12 
Indian — Practice of Breastfeeding Compared by Maternal Age 
Age <19 20-30 30+ 
N % IN % N % 

Breastfed Yes 10 25.0 36 21.5 23 =«4553.1 

No 30 = 75.0 82 69.5 26 46.9 
Total 40 118 49 
No Data = 39 


Chi-Square = 5.75 0.05<p<0.10 


Table 7-13 
White — Practice of Breastfeeding Compared by Maternal Age 
Age <19 20-30 30+ 
N % N % N % 

Breastfed Yes 8 36.4 99 53.5 13 35.1 

No 14 63.6 86 46.5 24 64.9 
Total 22 185 37 
No Data = 24 


Chi-Square = 5.75 0.05<p<0.10 


Table 7-14 
Practice of Breastfeeding Compared by Maternal Age 
Age <19 20-30 30+ 
N % N % N % 

Breastfed Yes 7 58.3 16 40.0 8 88.9 

No 5 41.7 24 + 60.0 1 41.1 
Total 12 40 9 
No Data = 4 


Chi-Square = 7.36 p<0.05 


Total 
N % 
252 61.8 
156 38.2 
408 


Total 
N % 
69 33.3 
138 66.7 
207 
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Birth weight of the infant 

Table 7-15 compares the birth weight of the 
baby with the practice of breastfeeding. The low 
birth weight (LBW) infant is less commonly breastfed 
than is a heavier infant. 

This may be because the LBW infant is possibly 
premature, more likely to remain in hospital for a 
longer period of time, and may be transported to a 
larger centre for treatment. Another factor is that 
LBW infants are more often born to teenage moth- 
ers, who are less inclined to breastfeed. The LBW 
infant is more likely to be separated from his mother 
and hence the opportunity for breastfeeding is lost. 
This is understandable and probably unavoidable, 
but is unfortunate as recent workers advocate the 
use of breast milk to protect the premature from 
illness and gastro-intestinal infection as well as 
providing him with a nutritionally suitable milk 
(Jelliffe 1978, Welsh and May, 1979). Additionally, 
it permits the mother to play an active role in the 
care of her premature child, thus promoting the 
development of strong maternal bonding. For these 
reasons, and where possible, the mother should be 
strongly encouraged to breastfeed her premature 
infant. 


Alcohol Consumption by the Mother 


Alcohol consumption and alcohol abuse is an 
increasing problem in the Northwest Territories. 
The 1970 Report on Health Conditions in the North- 
west Territories (D.N.H.W., 1971) stated: “A fair 
percentage of our morbidity in infants and children 
is related to alcohol problems in the families, with 
subsequent neglect of children, but this is difficult 
to prove.” Data from the present study have shown 
alcohol consumption to be a contributing factor in 
the deaths of a number of infants. 

The relationship between alcohol consumption 
and infant morbidity is included in the chapter dis- 
cussing socio-economic correlates of morbidity (Chap- 
ter 9); however, since breastfeeding is considered as 
a very important factor in optimum infant nutrition 
and also important in reducing morbidity in in- 
fants, the degree which the practice of breastfeeding 
was related to alcohol consumption is further exam- 
ined here. 

Table 7-16 shows that 51 percent of mothers 
who “never” consumed alcohol, breastfed their chil- 
dren for at least one month. 


This percentage can be compared with the 35 
percent of those mothers who were moderate drink- 
ers, and the 28 percent for those who drank to the 
point of intoxication. For the mothers who breastfed 
their children for at least one month, the average 
duration of lactation among the non-drinking moth- 
ers was 6.6 months, as opposed to 4.6 months for 
the drinking mothers. 

When the above factors are subdivided by eth- 
nic origin, the relationships persisted at a high 
level of significance for the Inuit and White groups, 
but not for the Indian once, although the trend 
persisted in this group as well. Tables 7-17, 7-18, 
and 7-19 present more detailed results. 

The overall impression is that the woman who 
drinks is less likely to breastfeed her infant, and 
should she feed him, she will do so for a shorter 
period of time than the mother who does not drink. 
The conclusion could be drawn that alcohol con- 
sumption adversely influences the practice of 
breastfeeding. This is a reasonable conclusion and 
possibly correct; however, the dates could also re- 
flect the presence of a third variable, one which 
influences both the practice of breastfeeding and 
alcohol consumption. Such a variable, not defined 
specifically in the study, but referred to indirectly 
by multiple variables, is urbanization. The infor- 
mation following illustrates to some extent the re- 
lationship of breastfeeding with urbanization. 


Place of Birth 


Much anecdotal information was available to 
suggest that infants born in hospitals were likely 
to be bottlefed even in the mothers wanted to 
breastfeed; thus it became important to determine 
if hospital delivery was detrimental, at least to the 
onset of breastfeeding. The results show (Table 7- 
20) that infants born in hospital were less com- 
monly breastfed than infants born in a nursing 
station or elsewhere; however, the difference was 
not statistically significant. Among those born in 
hospital, 49.4 percent were breastfed whereas 59.3 
percent of infants born in a nursing station or at 
home were breastfed. 

This relationship suggests the child born in a 
hospital is less likely to be breastfed than is one 
born in a nursing station; however, Inuit mothers 
constituted a large proportion of the mothers hav- 
ing their child delivered in nursing stations and 
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Table 7-15 
Birth Weight Compared by Practice of Breastfeeding 
<2500 gm 2501-3000 gm >3000 gm Total 
N % N % N % N % 
Breastfed Yes 16 23.9 113 53.3 348 54.0 477 51.7 
No 51 76.1 99 46.7 296 46.0 446 48.3 
Total 67 212 644 923 
No Data = 115 
Chi-Square = 22.39 p<0.001 
Table 7-16 
Alcohol Consumption and Practice of Breastfeeding 
Duration of Drinks, Never Drinks, Gets 
Breastfeeding Never Drinks Intoxicated Intoxicated Total 
N % N % N % N % 
None or <1 Month 167 48.8 193 65.0 155 72.1 515 60.3 
More than 1 Month 175 51.2 104 35.0 60 27.9 339 39.7 
Total 342 297 215 854 
No Data = 184 
Chi-Square = 34.01 p<0.001 
Duration of Breast feeding if Breastfed Non-Drinker Drinker 
<1 Month Mean (S.D.) 6.58 (4.07)! 4.56 (3.33)! 
N=173¢ N=1622 


|Difference between these values is statistically significant. t=4.98 p<0.001 
2The reader may note that these values are not exactly the same as the values given for "more than one month.” This is because although 


itis known the infants were breastfed for greater than one month, the exact duration was not recorded. 


Table 7-17 
Inuit — Alcohol Consumption and Practice of Breastfeeding 
Duration of Drinks, Never Drinks, Gets 
Breastfeeding Never Drinks Intoxicated Intoxicated Total 

N % N % N % N % 
None or <1 Month 97 § 43.3 29 53.7 64 66.0 190 50.7 
More than 1 Month 127 56.7 25 46.3 33 34.0 185 49.3 
Total 224 54 97 375 
No Data = 58 
Chi-Square = 14.16 p<0.001 
Duration of Breast feeding if Breastfed Non-Drinker Drinker 
<1 Month Mean (S.D.) 7.4 (4.1)! 5.35 (3.79)! 

N=127 N=58 


'*Difference between these values is statistically significant t=3.43 p<0.001 
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Table 7-18 
Indian — Alcohol Consumption and Practice of Breast Feeding 
Duration of Drinks, Never Drinks, Gets 
Breastfeeding Never Drinks Intoxicated Intoxicated Total 
N % N % N % N % 
None or <1 Month 35 68.6 45 73.8 61 78.2 141 74.2 
More than 1 Month 16 31.4 16 26.2 17 21.8 49 25.8 
Total 56 61 78 190 
No Data = 56 
Chi-Square = 1.49 p>0.05 
Duration of Breast feeding if Breastfed Non-Drinker Drinker 
<1 Month Mean (S.D.) 5.83 (4.13)1 4.87 (3.33)! 
N=122 N=302 


|Difference between these values is not statistically significant 5=0.72 p>0.05 
2The reader may note that these values are not exactly the same as the values given for “more than one month.” This is because although 
it is known the infants were breastfed for greater than one month, the exact duration was not recorded. 


Table 7-19 
White — Alcohol Consumption and Practice of Breast Feeding 
Duration of Drinks, Never Drinks, Gets 
Breastfeeding Never Drinks Intoxicated Intoxicated Total 
N % N % N % N % 
None or <1 Month 23 8647.9 90 61.6 21 87.5 134 61.5 
More than 1 Month 25 ~=52.1 56 38.4 3 12.5 84 38.5 
Total 48 146 24 218 
No Data = 50 
Chi-Square = 10.59 p<0.01 
Duration of Breast feeding if Breastfed Non-Drinker Drinker 
<1 Month Mean (S.D.) 4.08 (2.81)1 3.76 (2.77)! 
N=25 N=582 


| Difference between these values if not statistically significant t=0.48 p>0.05 _ 
2The reader may note that these values are not exactly the same as the values given for “more than one month.” This is because although 
it is known the infants were breastfed for greater than one month, the exact duration was not recorded. 
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Table 7-20 
Practice of Breastfeeding Compared by Place of Birth 
Nursing Station Hospital Total 
N % N % N 
Breastfed Yes 99 59.3 372 49.4 471 51.2 
No 68 40.7 381 50.6 449 48.8 
Total 167 753 920 


No Data = 118 
Chi-Square = 5.34 0.05<p<0.10 


they generally were more predisposed to breast- 
feeding. If one eliminates the Inuit from the above 
table the relationship between breastfeeding and 
place of birth becomes even less likely. 


Zone of Residence of the Mother 


The zone of residence of the mother appeared 
to be an important factor influencing the practice 
of breastfeeding. Preliminary analysis, not consid- 
ering the ethnic origin of the mother, supported 
this view. In the Inuvik and Mackenzie zones, only 
45 percent of the mothers breastfed their infants, 
whereas in Baffin and Keewatin, 56 percent and 74 
percent respectively practised breastfeeding. These 
findings are summarized from Table 7-21. 

With the ethnic origin of the mother consid- 
ered, this relationship ceases to be significant for 
all except the Inuit. In this instance, (Table 7-22), 
contingency table analysis still shows a significant 
(<0.01) relationship between breastfeeding and zone 
of residence. 

In Keewatin, 73 percent of Inuit mothers 
breastfed their infants, in Baffin 57 percent, and in 
Mackenzie approximately 68 percent of mothers 
breastfed their infants, but in the Inuvik zone only 
44 percent did so. 

Keewatin was a relatively remote part of the 
North and lifestyles continued in their traditional 
patterns more easily than in the other zones. Just 
the opposite held for Inuvik which was the most 
accessible part of the Arctic; the Inuit living there 
had been subjected for a longer time and more 
extensively than other Inuit to the process of accul- 
turation. 

It is possible to analyze the data using partial 
correlation analysis to detect significant variables 
related to the practice and duration of breastfeeding 
as practised by Inuit mothers in these two zones. 


In the Keewatin zone the practice of breastfeeding 
was significantly (p<0.05) and positively correlated 
with: increasing maternal age, increasing birth 
weight of the infant, marriage, and number of pre- 
natal visits. It was also noted that probability of a 
mother breastfeeding her infant was lessened if 
she smoked or it she was employed outside the 
home. This is in contrast to the Inuvik zone in that 
a significant positive correlation was observed only 
from the birth weight of the child, and there were 
no negative relationships observed. The lack of re- 
lationships may be attributed to the fact that there 
was only a small number (N=41) of Inuit mothers 
in the Inuvik zone, whereas there was a relatively 
large number (N=107) in the Keewatin zone, and 
also to the possibility that the Inuit women living 
in the Inuvik zone were a more heterogeneous group 
of individuals. 


Population of Mothers Residence 


Table 7-23 shows the practice of breastfeeding 
to be significantly and inversely related to the popu- 
lation size of the mothers’ place of residence. 

In communities of less than 1000 individuals 
nearly 61 percent of mothers breastfed their in- 
fants. This contrasted to mothers living in commu- 
nities of greater than 1000 where only 38 percent 
breastfed their infants. When the mother’s ethnic 
origin was considered, the relationship between 
breastfeeding and population remained significant 
for the three major ethnic groups. 


Solid Foods 


The information obtained regarding the intro- 
duction of solid foods to infants is summarized in 
Table 7-24. 

It can be seen that, with few exceptions, the 
White infant was generally introduced to solid foods 
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Table 7-21 
Practice of Breastfeeding Compared by Zone of Mother’s Residence 
Baffin Inuvik Mackenzie Keewatin Total 
N % N % N N % N % 
Breastfed Yes 120 55.8 69 44.2 195 45.2 87 73.7 471 51.2 
No 95 44.2 87 55.8 236 54.8 31 26.3 449 48.8 
Total 215 156 431 118 920 
No Data = 118 
Chi-Square = 34.95 p<0.001 
Table 7-22 
Inuit — Practice of Breastfeeding Compared by Zone of Mother’s Residence 
Baffin Inuvik Mackenzie Keewatin Total 
N % N % N N % iN % 
Breastfed Yes 106 56.7 18 43.9 50 68.5 78 72.9 252 61.8 
No 81 43.3 23 56.1 23 31.5 29 27.1 156 38.2 
Total 187 41 73 107 408 


No Data = 25 
Chi-Square = 14.6 p<0.01 


Table 7-23 
Practice of Breastfeeding Compared by Population of Mother’s Residence 
<1000 People <1000 People 
N % N % 

Breastfed Yes 305 61.46 162 38.4 

No 192 38.6 260 61.6 
Total 497 422 
No Data = 119 


Chi-Square = 48.22 p<0.001 


earlier than the child of any other ethnic group. 
Children of Mixed parentage were a close second, 
then Indians, and finally Inuit. In most cases, how- 
ever, the differences were not great. 

The pattern of introduction and the type of food 
given in infancy was of some interest. In all cases 
pablum was the first solid food offered and fruits 
were second. Most children eventually received bis- 
cuits, canned meat, vegetables and bread; however, 
fish was given mainly to Inuit and Indian children. 
The Inuit children more commonly received Native 
meats whereas few White children received them. 
Eggs were commonly given to all children except 
the Inuit. The average time of introduction of fam- 


ily foods to the majority of the infants, was at about 
eight months. 


Vitamin Supplements 


Table 7-25 presents data relating to the use of 
vitamin supplements by the children as recorded in 
this study. 

Overall, 91.7 percent of infants took vitamin 
supplements some of the time. For about 60 per- 
cent the supplements were daily and a 30.47 per- 
cent received them on an irregular basis. 
Inter-ethnic comparisons show that 97.3 percent of 
Inuit children and 91 percent of White, Mixed, and 
Other children were given vitamins, contrasted with 
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80 percent of Indian infants. Even though vitamin 
supplements were used, it was not on a total daily 
basis in any group, and with the Indian and Inuit, 
irregular use was quite common. 


Iron Supplements 


Data relating to the use of iron supplements 
are presented in Tables 7-26 and 7-27. 

Overall, 72 percent of children received iron 
supplementation with its use between ethnic groups 
varying considerably; 93.6 percent of Inuit infants 
received iron compared with 37.5 percent of White 
infants. Table 7-27 shows that iron supplements 
were usually started between 3.8 and 5.2 months 
and, for 20 — 46 percent of those who started, it 
ceased between seven and nine months of age. 


Sweet Consumption 


Sweets are those foodstuffs commonly contain- 
ing excessive amounts of sugar and whose main 
purpose is the provision of gustatory pleasure rather 
than nutritional benefit. Included are candies, choco- 
late bars and pop, which play no beneficial role in 
the normal optimum nutrition of the infant. 

For many years it had been the concern of 
medical personnel working in the North that sweet 
consumption was excessive among Inuit and In- 
dian infants and children. Table 7-28 gives data 


Table 7-24 
Introduction of Solid Foods to infants 
Inuit Indian 
Mean Mean 

Age S.D. N' Age S.D. N. 
Pablum 3.4 1.8 379 2.5 1.5 199 
Biscuits 5.5 1.9 337 5.5 2.4 185 
Canned Meat 5.7 2.2 321 56 26 173 
Fish 68 2.3 £321 6.8 2.6 168 
Other Cereals 5.9 2.7 214 5.8 2.7 134 
Bread 63 23 344 6.7 26 179 
Native Meat 6.9 2.2 342 7.7 2.7 149 
Eggs 68 25 251 6.9 3.0 164 
Fruits 4.1 2.4 370 3.4 1.9 197 
Family Food 82 23 343 7.9 25 185 


Mean 


concerning the furnishing of sweets to infants in 
this study. 

Approximately 66 percent of the infants re- 
ceived no sweets. Of the remainder, the average 
age of introduction was 8.6 months and the sweets 
were supplied about 2.5 times a week. The differ- 
ences between the ethnic groups were not signifi- 
cant and not suggestive of excessive sweet 
consumption by one group over another. It is to be 
deplored, however, that such a large percentage of 
infants was given sweets in this early stage of life. 


DISCUSSION 


The conspicuous findings noted in the forego- 

ing are: 

1. Breastfeeding is on the decline, more so among 
the Indian than the Inuit but both native groups 
are affected. The factors associated with the 
decline in breastfeeding are: 

a. The use of store bought food as the main 

family food source. 

b. Maternal age — the younger the mother 
the more likely she is not to breastfeed. 
Low birth weight of the infant. 

. Alcohol consumption by the mother. 

e. Population of mother’s place of residence 

— the higher the population the less likely 
is the mother to breastfeed. 


a. © 


White Mixed 


Mean 
Age S.D. N Age S.D. N. 
16 1.0 240 19 1.14 60 
44 15 222 5.1 18 54 
41 1.7 234 53 2.3 56 
74 2.9 141 71 25 38 
5.6 3.0 187 5.7 29 44 
5.8 2.1 206 9.7 861.7 «53 
74 24 °&40 8.1 26 31 
5.5 2.5 208 62 22 54 
2.2 1.1 238 28 2.0 57 
75 2.7 206 8.0 21 51 


1N=number of children who received that particular item. Other group not included due to too few cases. 
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Table 7-25 
Vitamin Supplement Usage 
Inult Indian 

N % N % 
No 11 2.7 40 20.1 
Yes 397 97.3 159 79.8 
Daily 247 60.5 75 37.7 
Irregular 150 36.7 84 42.2 
Total 408 199 
No Data 25 47 
Table 7-26 
Iron Supplement Usage 

Inuit Indian 

N % N % 
No 25 6.3 59 31.8 
Yes 369 93.6 126 68.1 
Daily 207 52.5 52 28.1 
Irregular 162 41.1 74 40.0 
Total 394 185 
No Data 39 61 
Table 7-27 
Age of Use of Iron, Where Known 

Iron Started lron Stopped 
Inuit 
Mean Age 3.8 8.3 
S.D. 2.9 3.5 
N. 233 46 
Indian 
Mean Age 4.3 8.9 
S.D. 3.0 3.4 
N. 86 22 
White 
Mean Age 4.8 7.9 
S.D. 3.3 3.0 
N. 51 22 
Mixed 
Mean Age 4.0 7.4 
S.D. 3.1 3.7 
N. 24 11 
Other 
Mean Age 5.2 9.0 
S.D. 2.8 3.6 
N. 10 3 
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White Mixed 
N % N % 
19 7.9 5 8.6 
222 92.1 53 91.4 
192 79.7 41 70.7 
30 12.4 12 20.7 
241 58 
27 7 
White Mixed 
N % N % 
130 62.5 18 35.3 
78 37.5 33 64.7 
65 31.3 25 49.0 
13 6.2 8 15.7 
208 51 
60 14 
Percent Stopped 

19.7 

25.6 

43.1 

45.8 

30.0 


Other 
N % 
2 10.5 
17 89.5 
11 57.9 
6 31.6 
19 
7 
Other 
N % 
5 27.8 
13 72.2 
12 66.7 
1 5.6 
18 
8 
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Table 7-28 


Frequency of Sweet Consumption in the First Year of Life 
Inuit Indian White 

N % N % N % 
Sweets Consumed 
Yes 133 35.4 61 31.4 72 ~~ «31.2 
No 242 64.5 133 68.6 459 68.8 
Total 375 194 231 
No Data 58 52 37 
Times Per Week Sweets Given to Child 
Mean 2.6 2.8 2.2 
S.D. 2.0 2.2 1.8 
Age of Introduction of Sweets (Months) 
Mean 8.9 8.5 8.6 

2.4 2.8 2.7 


f. Employment of the mother outside the 
home. 
g. Smoking by the mother. 


The decline observed is distressing. Breast milk 
is the ideal food for the young infant — espe- 
cially so in a transitional society where “newer” 
modes of infant feeding have yet to become 
totally integrated into the society. Breast milk 
has certain characteristics ideal for the nutri- 
tion of the infant. With the possible exception 
of Vitamin D, human milk provides all neces- 
sary nutrients for normal infant growth over 
the first 4 to 6 months of life. It is pre-warmed, 
sterile, and the mode of feeding encourages 
close mother-child contact. Immunoglobins 
present in the colostrum and in breast milk 
enhance the defence mechanisms of the infant, 
especially against gastrointestinal and respira- 
tory disease. 

Breastfeeding was fairly common for White in- 
fants especially from mothers aged 20 — 30 
years. This was somewhat unexpected since 
bottlefeeding was the more common method in 
the general Southern population. However, the 
northern White population, being better edu- 
cated, economically superior, and probably a 
more “nutritionally aware” group, with the 
mothers more inclined to breastfeed their in- 
fants than would those of the general popula- 
tion. 

Solid, or supplementary, foods were being in- 
troduced at a very early age in all ethnic groups. 


111 
Mixed Other Total 
N % N % N % 
22 38.6 6 31.6 294 33.6 
35 61.4 13 68.4 582 66.4 
57 19 876 
8 7 62 
2.5 3.2 
2.1 2.4 
8.9 8.2 
2.6 3.4 


This is of some concern. Epidemiologic studies 
(Eid, 1970; Asher, 1966; Heald and Hollander, 
1965) done in more affluent areas of the world 
show a positive correlation of early introduc- 
tion of solid foods with excessive weight gain in 
infancy and possible childhood obesity. There 
is no nutritional requirement for introducing 
solid foods to the normal infant before four 
months of age, and the practice of earlier intro- 
duction of solid foods should be discouraged. 


. Vitamins were given to the vast majority of 


infants. This is desirable and should be contin- 
ued. Most infants in the Territories were either 
breastfed or received evaporated milk. At the 
time of the study both were milks which re- 
quired supplementation with Vitamins A, C, or 
D, to ensure adequate nutrition. A potential 
group at risk were the Indian infants, 20 per- 
cent of whom received no vitamins and only 38 
percent received vitamins on a daily basis. It is 
of interest to note that virtually all of the Inuit 


infants received vitamins at least some of the 
time. 


. In contrast to vitamins, iron supplementation 


was not common in this population. The Inuit 
infants were the exception in that virtually all 
received iron. The significance of this variation 
is not clear. In infancy, vitamins are more com- 
monly used as a prophylactic routine rather 
than as a therapeutic regimen. Their use may 
reflect either a measure of concern on the part 
of the parents or effective public health 


112 Between Two Worlds 


education and communication by the nurse and 
community health worker. Iron, on the other 
hand, is commonly used therapeutically as well 
as prophylactically and its use in the infants of 
this study may reflect the presence or assump- 
tion of the presence of illness, notably anemia, 
as well as its use as a preventive medicine. It 
may also reflect the tendency of the Inuit, liv- 
ing in small settlements, to be over treated by 
the local nurse. 

6. One third of infants of all ethnic groups were 
given sweets or candies on a more or less regu- 
lar basis. There is no nutritional basis for this 
practice, and, in all likelihood, it is a major 
factor in the existence of caries, so prevalent in 
the teeth of the Northern child. 


Most of the above considerations can be related 
to the change in living habits from the more tradi- 
tional aspects of Northern lifestyle to those of the 
Southern Canadian “modern” way of life. This 
change has been occurring over the past 50 years 
and will probably continue until the “northern” 
way of life is, apart from a few extreme situations, 
not that much different from that of the rest of 
Canada. 

A phenomenon often overlooked by the propo- 
nents of the “modern” way of life is that the pat- 
terns of living, introduced into an existing culture 
by a more dominant one, are not necessarily good 
or desirable. With the case in point, the South has 
introduced “modern” methods of infant feeding and 
in doing so has displaced a far superior mode of 
infant nutrition. 

Artificial feeding as practised by the vast ma- 
jority of the Western world, is on the surface, simple, 
safe, and nutritionally sound. Closer examination 
shows it is not necessarily simple, and safe only 
under appropriate conditions for preparation and 
use. Its satisfactory use in our culture is contingent 
upon certain ingrained cultural attitudes regard- 
ing sterility, cleanliness, the reading and following 
of instructions, and certain environmental essen- 
tials such as potable water and refrigeration being 
readily available, as well as the economic ability to 
purchase the necessary materials. These attributes 
cannot be conferred on alien cultures overnight, 
they require time, generations of time, education, 
and re-education. 

Artificial feeding is bound to continue, it is 


thus necessary to provide guidelines for the prepa- 
ration of safe, and nutritious infant formulas. These 
guidelines should apply to the Northern citizen 
and be understood by all concerned. Guidelines 
and detailed background information regarding in- 
fant nutrition should also be available for use by 
medical personnel who counsel their peers, and 
their patients. 


FAMILY EATING PATTERNS 


The questionnaire also obtained information 
describing the type of food consumed by the family. 
Estimates of the nutritional quality or adequacy of 
the diet or the amount of income devoted to food 
were not included. 

As can be seen from the data on Table 7-29, the 
majority of families of White infants utilized store 
bought provisions. This was in sharp contrast to 
the other ethnic groups in the Territories, espe- 
cially the Inuit and Indian families where native 
food constituted a large proportion of the family 
diet. Native foods refer to those obtained from local 
resources and comprised mainly fish, and land and 
sea mammals. Only a small proportion of families 
(8.1%) depended mainly on native foods, and, of 
this group, the Inuit made up 92.1 percent. 

Native foods were consumed more commonly in 
the smaller settlements as, to a large extent it was 
the Native who lived in these smaller settlements. 
When the ethnicity of the child was the criterion, 
the effect of population size disappeared for the 
White, Mixed, and Unclassifiable populations, but 
persisted in the Inuit and Indian groups. At all 
levels of population, more Inuit families persisted 
in eating their native foods (Table 7-30). 

For individuals eating native foods, the dura- 
tion of availability of these foods was of impor- 
tance. Table 7-31 shows that, for those families 
that consumed “native food” at least one half of the 
time, native food was available year round in 90.1 
percent of cases. 

Contingency table analysis comparing “family 
food source” with “availability of native food,” with 
the ethnicity of the child held constant, shows that 
with the exception of the Inuit, there was no rela- 
tionship between these two variables. In the caseof 
the Inuit, mainly native food was used year round 
when it was available. Where native food was avail- 
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Table 7-29 
Main Family Food Source 
Inuit Indian White Mixed Other 

N % N % N % N % N % 
Mainly Store 87 21.0 86 41.0 233 95.5 40 67.8 14 74.0 
Half Store, 
Half Native 252 += 62.0 119 57.0 10 4.1 18 305 4 21.0 
Mainly Native 70 =17.0 3 1.4 1 0.4 1 1.7 1 5.0 
Total 409 208 244 59 19 
No Data 24 38 24 6 7 


Chi-Square = 413.81 p<0.001 


Table 7-30 
Consumption of Native Foods Compared By Population Size of Mother’s Place of Residence 

Mainly Store Half Store, Half Native Mainly Native Total 

N % N % N % 
<500 
Inuit 18 11.8 105 68.6 30 19.6 153 
Indian 13. 21.0 48 77.4 1 1.6 62 
White 8 100 — — 8 
500-1000 
Inuit 51 26.4 108 56.0 34 17.6 193 
Indian 17 44.7 19 50.0 2 53 38 
White 19 82.6 3 13.0 1 43 23 
>1000 
Inuit 18 28.6 39 61.0 6 9.5 63 
Indian 56 52.3 51 47.7 — 107 
White 206 96.7 Z 3.3 — 213 
Total 406 47.20 380 44.18 74 =8.6 860 
No Data = 178 
Table 7-31 
Availability of Native Food for those who Eat Native Food at least One Half of the Time 
Inuit Indian White Mixed Other 
N % N % N % N % N % 
Year Round 270 87.1 119 97.5 3 100.0 17 89.5 3 100.0 
Winter Only 9 2.9 2 1.6 0 — 1 5.3 — — 
Summer-Fall 31 10.0 1 0.8 0 — 1 5.3 —_ = 
Total 310 122 8 19 
No Data 12 ) 3 0 2 
Table 7-32 
Inult — Availability of Native Food Compared by Family Food Source 
Year Round Periodically Total 
N % N % N % 

Mainly Store 8 2.9 6 14.3 14 45 
Half Store, Half Native 200 # 73.5 32 76.2 232 73.9 
Mainly Native 64 23.5 4 95 68 21.7 
Total 272 42 314 


No Data = 119 
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Total 
N % 
460 49.0 
403 42.9 
76 8.1 
939 
99 
Total 
N % 
420 90.1 
13 2.8 
33 7.1 
466 
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able only periodically, it was store bought food which 
was used. Table 7-32 summarizes these findings. 
Data was obtained regarding the patterns of 
consumption of fish, caribou, and sea mammals, 
and is summarized in Tables 7-33, 7-34 and 7-35. 
These tables consider only those families where 
a native food source was used at least one half of 
the time. In these tables, the numbers for the White, 
Mixed, and Other groups were too small for consid- 
eration, so no comment will be made. In the Inuit 
and Indian groups, there were minor differences in 
the frequency of consumption of caribou but, in the 
case of fish, the Indian appeared to eat it more 
often than did the Inuit. Naturally very few Indi- 
ans ate sea mammals at all and we note with as- 
tonishment and regret that only about one third of 
the Inuit persisted in frequent consumption of sea 


mammals, a food which, for this predominantly 
coastal people, was traditionally the most consis- 
tent food staple and was certainly the most valu- 
able, but underutilized and wasted, food resource 
in the Canadian North. 

Information was obtained regarding the utili- 
zation of meat or fish, and the consumption of fresh 
fruits and vegetables for all groups, and it is pre- 
sented in Tables 7-36 and 7-37. 

With the exception of the families of White 
infants, the differences between the other groups of 
meat and fish consumption were not particularly 
marked as these groups appeared to consume meat 
with reasonable frequency. 

The patterns of acceptance of fruits and veg- 
etables were different in that while White families 
ate these foods frequently, the two major Native 


Table 7-33 
Fish Consumption Compared by Eaters of Native Foods 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
Not at All 5 1.7 4 3.3 — — — — — — 9 2.0 
Infrequently 1382 42.7 21 17.2 4 40.0 9 47.4 1 20.0 167 935.8 
Often 172 55.6 97 79.5 6 60.0 10 52.6 4 80.0 291 62.2 
Total 809 122 10 19 5 467 
No Data 13 0 1 
Table 7-34 
Caribou Consumption Compared by Eaters of Native Foods 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
Not at All 6 2.0 2 1.7 1 10.0 1 5.0 — — 10 2.2 
infrequently 52 16.7 28 23.7 6 60.0 1 5.0 3 60.0 90 19.3 
Often 255 81.3 88 74.6 3 30.0 18 95.0 2 40.0 366 78.5 
Total 313 118 10 20 5 466 
No Data 9 4 1 0 6) 14 
Table 7-35 
Sea Mammal Consumption Compared by Eaters of Native Foods 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
Not at All 39 13.1 99 95.2 8 80.0 7 46.7 — — 153 36.0 
Infrequently 149 50.0 4 3.8 2 20.0 6 40.0 1 100 162 37.8 
Often 110 36.9 1 1.0 _ me 2 13.3 — — 113 26.4 
Total 298 104 10 15 1 428 


No Data 24 18 1 A a 51 


groups did not appear to use these foods as often as 
may be desirable. The variation among ethnic 
groups regarding the consumption of fresh fruits 
and vegetables is of some concern as these supply a 
major source of nutrients in the usual Canadian 


diet. 


Table 7-38 shows that almost 58.1 percent of 
families of this study used vegetables and fruits on 


an “infrequent” basis. 


“Infrequent” fruit and vegetable consumption 
was twice as common among those families with a 


Table 7-36 
Consumption of Meat or Fish 
Inuit 
N % 
Daily 237 58.0 


>2 Times/Wk. 136 33.5 
<2 Times/Wk. 35 8.5 


Indian 
N % 
140 67.3 
53 25.5 
15 7.2 
208 
38 
92.8 


Total 408 
No Data 25 
Percent Daily or 
>2 Times/Wk. 91.5 
No Data = 102 
Table 7-37 
Consumption of Vegetables and Fruit 
Inuit 

N % 
None 1 0.2 
Infrequent 320 78.4 
Often 58 14.2 
Summer Only 13 3.2 
Winter Only 16 3.9 
Total 408 
No Data 25 


Table 7-38 


Indian 
N % 
68 32.7 
83 39.9 
3 1.4 
54 26.0 
208 
38 
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“half native” or “mainly native” food source, when 
compared to families with a “mainly store” food 
source. This illustrated a pressing problem in the 
Territories. Vegetables and fruit are good sources 
of vitamins, proteins, and minerals, and are an 


important part of the usual Canadian diet. Very 


few families in the North had a diet so traditional 
that it provided the necessary nutrients for opti- 


mum nutrition; thus the need of fresh fruits and 


White 
N % 
224 92.9 
17 7.1 
241 
27 
100.0 
White 
N % 
1 0.4 
9 3.7 
185 75.8 
49 20.1 
244 
24 


Mixed 
N % 
48 80.0 
8 13.3 
4 6.7 
60 
5 
93.3 
Mixed 
N % 
1 1.7 
7 11.9 
43 72.9 
8 13.6 
59 
6 


Fruit and Vegetable Consumption Compared by Family Food Source 


Mainly Store 
N % 
Infrequently 194 39.4 
Often 299 60.6 
Total 493 
No Data = 48 


Chi-Square = 141.7 p<0.001 


Half Store, 
Half Native 
N % 
321 76.2 
100 23.8 

421 


Mainly Native 
N % 
60 78.9 
16 21.1 
76 


Total 
N % 
575 58.1 
415 41.9 
990 


Other 
N % 
16 84.3 
2 10.5 
1 5.2 
19 
7 
94.7 
Other 
N % 
1 5.3 
17 89.5 
1 5.3 
19 
7 


vegetables on a regular and frequent basis applied 
virtually to the entire Territories’ population. The 
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information presented in Table 7-38 shows that all 
segments of the population were at risk, but the 
segment in transition — the “half store, half na- 
tive” group — were at greatest risk. 

Towns with populations of less than 500 people 
had the least number of families eating fresh fruits 
and vegetables on a regular basis, however, as Table 
7-39 shows, even towns of 2500 people contained a 
sizeable proportion of families who did not com- 
monly eat fruits and vegetables. 


Food Shortages 

An unfortunate fact of life in the Territories is 
that food shortages occasionally do occur. The ques- 
tionnaire explored the degree to which food short- 
ages were a problem and subdivided the variable 


into “never,” “occasionally” (less than two days per 
month), and “often” (more than two days per month). 
Table 7-40 shows that such shortages occurred only 
to the families of the Inuit and Indian children, 
with the Inuit families affected nearly twice as 
often as Indian families. 

Considering the Indian and Inuit groups only, 
communities having between 250 and 1000 people 
were more likely to have families experiencing food 
shortages than were those of larger or smaller com- 
munities. Of the families living in communities of 
250 —1000 people, nearly 25 percent had periods of 
food shortages (Table 7-41). Nearly 5.3 percent of 
these families were short of food more than two 
days per month (data not shown in tables). 


Table 7-39 
Fruit and Vegetable Consumption by Population of Residence 
<500 500-1000 1000-2400 2500+ Total 
N % N % N % N % N % 
infrequently 209 84.9 206 76.6 82 39.3 79 29.6 576 58.1 
Often 37 15.0 63 23.4 127 60.8 188 70.4 415 41.9 
Total 246 269 209 267 
No Data = 47 
Chi-Square = 230.4 p<0.001 
Table 7-40 
Food Shortages 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
Never 313 76.7 183 88.0 241 100 59 100 19 100 815 87.2 
Occasionally 76 18.6 22 10.6 — ~— — — — — 98 10.5 
Often 19 4.7 3 1.4 — — ~ — a —— 22 2.4 
Total 408 208 241 59 19 935 
No Data 25 38 27 6 7 103 
Table 7-41 
Family Food Shortage Compared by Population of Residence 
<250 250-1000 1001-2499 2500+ Total 
N % N % N % N % N % 
Never 41 93.2 285 75.4 87 86.1 61 95.3 474 80.7 
Sometimes 3 6.8 93 24.6 14 13.9 3 4.7 113 19.3 
Total ale 378 101 64 587 


No Data = 92 
Chi-Square = 21.96 p<0.001 


Between Two Worlds 117 


Factors strongly associated with periods of fam- pared to 17 percent of families with father with no 
ily food shortages were: recent employment, and 10 percent of families with 
steadily employed fathers. The unusual observa- 


Maternal Education (Table 7-42) tion of less food shortages in families of fathers 


In families having mothers with no education with no employment compared to the intermittently 
27 percent had bouts of family food shortages as employed is probably due to the “unemployed” 
compared to 18.9 percent of mothers with one to father’s opportunity to more readily hunt and trap 
nine years of education, and 12.8 percent of moth- for his family. It also fits the above observations of 
ers with over ten years of education. Most of these less food shortage in settlements of less than 250 


differences are accounted for by the ethnicity of the people. 
mother, size of community and employment of the 
father. Welfare (Table 7-44) 
Among families on welfare 29 percent had food 
Father's Employment (Table 7-43) shortages compared to 10 percent of families not on 
In families with fathers having intermittent welfare. 
employment 31 percent had food shortages, as com- 


Table 7-42 
Family Food Shortage Compared by Mother’s Education 
No Education 1-9 Years 10+ Year Total 
N % N % N % N % 
Never 100 73.0 245 81.1 130 87.2 475 80.8 
Occasionally 37 27.0 57 18.9 19 12.8 113 19.2 
Total 137 302 149 588 


No Data = 91 
Chi-Square = 9.3 p<0.01 


Table 7-43 
Family Food Shortage Compared by Father’s Employment 
None Occasionally Steady Total 
N % N % N % N % 
Never 48 82.8 135 68.9 217 89.7 400 80.6 
Occasionally 10 17.2 61 31.1 25 10.3 96 19.4 
Total 58 196 242 496 


No Data = 183 
Chi-Square = 30.2 p<0.001 


Table 7-44 
Family Food Shortage Compared by Family on Welfare 
Welfare No Welfare Total 
N % N % N % 
Never 146 70.5 215 89.2 361 80.6 
Occasionally 61 29.5 26 =10.8 87 19.4 
Total 207 241 448 


No Data = 231 
Chi-Square = 23.7 p<0.001 
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Family Income (Table 7-45) 


Nearly 28 percent of families with an income of 
less than $2000.00 had bouts of food shortages 
compared to about 15 percent for families with 
incomes between $6000.00 and $10000.00 and 6 
percent for families with incomes greater than 
$10000.00. 


Alcohol Consumption by the Mother (Table 7-46) 


Nearly 18 percent of families of mothers who 
never drank had periods of food shortages, com- 
pared with 10.9 percent of mothers who drank but 
did not become intoxicated, and 27.6 percent of 
families with mothers who drank to the point of 
intoxication. This may be explained by the fact that 
non-drinkers were more likely to live in small settle- 
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ments where food shortages were more probable 
and liquor not as readily available. Findings for the 
father were not as clear cut as that of the mother 
(Table 7-47). 


State of Crowdedness in Home (Table 7-48) 


In families where crowding was less than aver- 
age 13.3 percent had food shortages compared to 
29.7 percent of families which lived in crowded 
conditions. 


Signs of Stress (Table 7-49) 


Nearly 22 percent of families showing signs of 
stress had periods of food shortages compared to 
about 7 percent of families where no stress was 
apparent. 


Table 7-45 
Family Food Shortage Compared by Family Income 

<$2000 $2001-6000 $6001-10000 $10000+ Total 

N % N % N % N % N % 
Never 109 72.2 98 79.0 86 95.1 52 92.9 345 79.9 
Occasionally 47 27.8 26 21.0 15 14.9 Al 6.1 87 20.1 
Total 151 124 101 56 432 
No Data = 247 
Chi-Square = 13.2 p<0.01 
Table 7-46 
Family Food Shortage Compared by Alcohol Consumption of Mother 

Non-Drinker Never Intox. Intoxicated Total 

N % N % N % N % 
Never 212 82.2 98 89.1 118 72.4 428 80.6 
Occasionally 46 17.8 12 10.9 45 27.6 103 19.4 
Total 258 110 263 531 
No Data = 148 
Chi-Square = 12.5 p<0.001 
Table 7-47 
Family Food Shortage Compared by Alcohol Consumption of Father 

Non-Drinker Never Intox. Intoxicated Total 

N % N % N % N % 
Never 104 77.0 97 87.4 178 78.8 379 80.3 
Occasionally 31 23.0 14 12.6 48 21.2 93 19.7 
Total 135 111 226 472 
No Data = 207 


Chi-Square = 4.8 0.05<p<0.10 
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Table 7-48 
Family Food Shortage Compared by Crowdedness in Home 
Minimal Average Poor Total 

IN % N % N N % 
Never 91 86.7 285 81.0 64 70.3 440 80.3 
Occasionally 14 13.3 67 = 9.0 27 = =—29.7 108 19.7 
Total 105 352 91 548 
No Data = 131 
Chi-Square = 8.5 p<0.01 
Table 7-49 
Famlly Food Shortage Compared by Signs of Family Stress 

No Stress Stress Total 

N % N % N 
Never 309 82.8 101 77.7 410 81.5 
Occasionally 64 17.2 29 22.3 93 18.5 
Total 373 130 503 
No Data = 176 
Chi-Square = 1.37 p>0.05 
Table 7-50 
Family Food Shortage Compared by General Level of Care of Child 

Above Average Average Poor Total 

N % N % N N % 
Never 91 83.5 321 82.1 26 «57.8 438 80.4 
Occasionally 18 16.5 70 7.9 19 42.2 107 19.6 
Total 109 391 45 545 


No Data = 152 
Chi-Square = 15.9 p<0.001 


General Level of Care of the Child (Table 7-50) 


Among families where the care of the child was 
poor 42.2 percent had periods of food shortages 
compared to 16.5 percent of families where the care 
of the child was above average. 

The above factors are associated with family 
food shortages and, while not necessarily the ac- 
tual causes in most cases, they do document the 
environment surrounding food shortages. To a large 
extent, it is the environment of poverty, excessive 
alcohol consumption and poor child care. 

No easy recommendations to alleviate the prob- 
lems of food shortages in families can be made; 
however, frequent shortages of food within a family 
increases the probability of malnutrition among 
the members of that family, and such families 


should be regarded as at high risk in the probable 
development of malnutrition and ill health in gen- 
eral. 


INFANT NUTRITION PRACTICES AND 
MORBIDITY 


Breast Milk and Morbidity 


Many who have written on this subject have 
expressed the opinion that the breastfed infant is 
less likely to become ill than one who is bottlefed. 
To a large extent epidemiological data have sup- 
ported such beliefs. Grulee in 1935 showed that the 
bottlefed infant had a significantly greater prob- 
ability of death than the breastfed infant, as well 
as higher incidence rates of respiratory and gas- 
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trointestinal disease. Plank and Milanesi (1973) in 
Chile have demonstrated that the breastfed infant 
has a lower mortality rate than the bottlefed in- 
fant. Maynard and Hammes (1970) in a study of 
growth, morbidity and mortality among the Inuit 
of Alaska concluded that infants receiving milk 
from the bottle experienced more illness than those 
receiving breast milk. French (1967) revealed that 
bottlefed Navajo infants had a higher incidence of 
illness, particularly diarrhoea, than breastfed in- 
fants. Among Canadian Natives in 1962, Graham- 
Cumming (1967) demonstrated a reduced mortality 
in the breastfed infant and concluded that “In the 
Indian situation, bottlefeeding is a hazard to infant 
life and, though careful supervision was effective to 
quite a marked degree in countering the danger, it 
was much less effective than simple breastfeeding 
for six months.” With these research findings in 
mind an effort was made to determine the health 
consequences of breast and bottlefeeding from the 
data of this study. 

The general procedure was the comparison of 
the average number of illness episodes of an infant 
who was breastfed for at least three months with 
the same variable for an infant who was bottlefed 
from birth. In those cases where an infant was both 
bottle and breastfed, he would be considered as 
part of both categories. The three major ethnic 
groups were similarly examined. The variables em- 
ployed were the total number of: 
days away from home due to illness; 
morbidity contacts; 
episodes of diarrhoea; 
episodes of otitis media; 
upper respiratory tract infections; 
episodes of pneumonia; 
episodes of chronic bronchitis. 
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Table 7-51 summarizes the information ob- 
tained. 

One most striking finding was that in all ethnic 
groups the breastfed infant was away from home 
due to illness for a shorter time period than was 
the bottlefed infant. As an example, in the first 
year of life the breastfed Inuit infant was away 
from home for an average of 4.25 days compared to 
16.60 days for the bottlefed infant, yet both had 
virtually the same number of morbidity contacts. 
The direction of the effect — whether breastfeeding 
influenced the number of days away, or whether 


the number of days away influenced the practice of 
breastfeeding — is not clear from this one statistic; 
likely both factors play a role. 

Further perusal of the table shows that the 
practice of breastfeeding is associated with a lesser 
degree of morbidity compared with bottlefeeding in 
nearly every variable. These figures suggest that 
breastfeeding is of definite benefit to the young 
child, a finding in general agreement with other 
workers. 

It has been said that the breastfed infant is 
protected from infectious diarrhoea, presumably 
because of the inherent nutritional, hygienic, and 
immunological attributes of breast milk. It was 
surprising, therefore, to note in our data the lack of 
significant benefit of breastfeeding in preventing 
diarrhoea. This may be attributed to: a) the total 
number of episodes of infectious diarrhoea was 
small, especially when subdivided by ethnic group; 
and b) the nature and degree of severity of the 
diarrhoea reported was not specified. 

It has been shown that otitis media is more 
common among bottlefed infants — especially In- 
uit infants (Schaefer 1971). Among the Indian and 
White infants, the average number of episodes of 
otitis media was indeed significantly greater among 
infants bottlefed from birth than in breastfed in- 
fants, but not among the Inuit. 

Confirmation of our impressions with regard to 
otitis media and mode of infant nutrition in the 
white and Indian rather than Inuit groups appears 
puzzling. Larger numbers (compared with Indians) 
and higher known morbidity (compared with 
Whites) appeared to favour the Inuit as the best 
test group. However, it should be noted that among 
Whites and Indians morbidity recordings were based 
commonly on diagnoses made by doctors, whereas 
with Inuit, due to their dispersal over a wide and 
more remote area, the diagnosis was tentative and 
made by nurses. We must further stress here that 
recording of “Otitis Episodes” did not differentiate 
between milder degrees such as otoralgia or 
myringitis accompanying “colds” and more severe 
forms of otitis media exemplified by eardrum perfo- 
ration and discharge. 

Similarly it was found that upper respiratory 
tract infections were equally common among breast 
and bottlefed infants, yet there were significantly 
higher rates of more serious and chronic respira- 
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Table 7-51 
Incidence of Morbidity Compared to Nature of Infant Feeding 
Breast Fed 

3 or More Months 
Variable Mean S.D. N 
Days Away Due to Iliness 
Inuit 4.96 12.04 159 
Indian 4.93 8.92 31 
White 0.44 1.35 52 
Total Morbidity Contacts 
Inuit 20.57 11.78 159 
Indian 11.13 5.59 31 
White 5.87 3.27 52 
Diarrhoea 
Inuit 1.08 1.32 159 
Indian 0.45 0.77 31 
White 0.29 0.61 52 
Otitis Media 
Inuit 2.37 3.07 159 
Indian 0.61 0.88 31 
White 0.15 0.50 52 
Upper Respiratory Tract Infection 
Inuit 4.72 3.39 159 
Indian 2.19 1.87 31 
White 0.77 0.83 52 
Chronic Bronchitis 
Inuit 0.20 0.62 159 
Indian 0.35 0.55 31 
White 0.15 0.42 52 
Pneumonia 
Inuit 0.82 1.32 159 
Indian 0.61 1.05 31 
White 0.02 0.14 52 
Health’ 
Inuit 93.17 10.23 158 
Indian 95.04 11.10 31 
White 98.88 0.95 52 
Mean Severity of Iliness! 
Inuit 1.87 0.56 158 
Indian 1.80 0.81 31 
White 1.32 0.50 52 


Difference between means statistically significant: *** p<0.001; ** p<0.01; * p<0.05 (Student t), 


See section — Infant Health Indicators in Chapter 8. 


Bottle Fed 
From Birth 
Mean S.D. 
17.78 23.7 
17.09 24.02 
2.56 6.68 
20.92 12.8 
13.87 8.62 
7.28 4.23 
0.96 1.26 
0.80 1.11 
0.41 0.81 
2.40 2.86 
1.33 2.06 
0.24 £0.63 
4.33 3.42 
2.92 3.04 
0.99 1.15 
0.53 1.08 
0.62 0.97 
0.29 0.67 
1.54 2.01 
1.21 1.84 
0.09 0.31 
89.61 14.91 
93.03 11.16 
97.79 7.25 
2.32 1.02 
2.16 1.04 
1.60 0.91 
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tory diseases such as chronic bronchitis and pneu- 
monia demonstrated among bottlefed infants. A 
possible explanation is that while the breastfed 
infant is subject to, and suffers from, the same 
infection pressure as the bottlefed infant, the breast 
milk has enhanced his defence mechanisms and he 
does not suffer as much from the complications of 
acute infection. The observed difference may re- 
flect also to some degree the possible effects of cow 
milk as an allergen with the lung as the target 
organ (Upadhyay and Gerrard, 1969). 


Iron, Vitamins and Iliness 


A procedure similar to the one outlined in the 
previous section was employed to determine if the 
use of iron or vitamin supplements had any bear- 
ing on the frequency of illness. The hypothesis was 
that there would be either: a) no difference be- 
tween the use or non-use of these compounds and 
illness; or b) and inverse relationship between the 
two variables — that is, higher use of iron or vita- 
mins would be associated with a decreased fre- 
quency of illness. Because virtually all children 
received vitamin supplements it was impossible to 
analyze confidently the data regarding the use of 
vitamin supplements and morbidity; however, iron 
is a different story. Table 7-52 summarizes the 
relationship of iron usage and morbidity and pre- 
sents the unexpected observation that, for the most 
part, the use of iron is associated with an increased 
incidence of morbidity. There are few parallel stud- 
ies with which to compare this finding. Graham- 
Cumming (1966) noted that the overall mortality 
rate of Canadian Native infants receiving vitamins 
for more than three months was 43/1000 as com- 
pared with 158 amongst those not reported to have 
been given vitamins. Regarding iron he noted that 
infants receiving iron drops had a significantly lower 
mortality rate (37/1000) than did those not receiv- 
ing iron (111/1000). 

Increased morbidity, particularly in regard to 
severe diarrhoea, was observed in Baffin Zone in- 
fants during a period 1972-1975 when oral iron 
medication was started routinely very early in in- 
fancy. This diarrhoea ceased to be a significant 
problem when the routine use of iron was stopped 
(Schaefer, 1975). An editorial in Lancet (1974) re- 
fers to the dilemma facing physicians trying to 
combat iron deficiency anemia in populations with 


high infection pressure, because of the observed 
flare-up of existing infection after iron medication 
or greater susceptibility to new infections, espe- 
cially gastrointestinal infections, in infancy. Al- 
though bottlefed infants are commonly at greater 
risk to infection than breastfed infants, the greater 
resistance of breastfed infants against E. coli and 
various gut pathogens can be abolished by using 
supplementary iron in amounts to neutralize ex- 
cess iron binding capacity of lactoferrin (Bullen et 
al., 1972). Although not demonstrated in Table 7- 
52, the data show that there was no difference in 
the frequency or duration of breastfeeding between 
the groups receiving iron and not receiving iron. 

Due to the obvious public health importance of 
such an observation, an attempt was made to de- 
termine if the population receiving iron was unique 
in some manner — the most likely manner being in 
terms of health care utilization or in duration of 
breastfeeding, the breastfed infant presumably hav- 
ing less illness. Use of iron supplements compared 
to health care utilization was assessed by examin- 
ing the frequency of prenatal visits and Well Baby 
Care contacts. Two of the three variables men- 
tioned, i.e. prenatal visits, and duration of 
breastfeeding showed no relationship to use of iron 
supplements and are not documented in Table 7- 
52. The other variable, Well Baby Care visits 
showed, among Inuit, that iron usage was directly 
related to number of WBC visits; however, no such 
relationship exists for the Indian or White groups. 

Thus the question which begs an answer, but 
which this study cannot adequately provide, is 
whether the use of iron leads somehow to increased 
morbidity, or, whether increased morbidity, and 
hence medical contact, leads to increased use of 
this supplement. For the White child the latter 
hypothesis may be correct; however, since 95 per- 
cent of Inuit and 75 percent of Indian infants re- 
ceived iron, it would be difficult to explain the 
situation on this basis. This is very definitely an 
area for further research. 


SUMMARY 


This chapter’s purpose has been to document 
the infant feeding practices among residents of the 
NWT during the years 1973 to 1975. A number of 
important observations have been made: 
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Table 7-52 
incidence of Morbidity Compared to Use of Iron Supplements 

Inuit Indian White 
Group Variable Mean S.D. N. Mean S.D._ N. Mean S.D. N. 
Days Away Due to Illness 
Iron Not Taken 5.29 8.86 21 6.66 11.12 56 0.92 3.04 130 
Iron Taken 13.23 21.43 3573 19.19 26.04 1233 3.99 7.99 782 
Total Morbidity Contacts 
Iron Not Taken 12.38 6.69 21 984 6.06 56 6.55 3.75 130 
Iron Taken 21.79 12.55 3573 15.52 9.04 1248 7.49 434 78 
Diarrhoea — Episodes 
lron Not Taken 0.90 1.58 21 048 0.74 #56 0.28 0.59 130 
lron Taken 1.02 1.22 357 0.91 1.24 1242 0.59 1.01 781 
Otitis Media — Episodes 
Iron Not Taken 1.09 1.73 21 0.61 0.93 56 0.18 0.61 130 
lron Taken 2.55 3.01 3571 1.61 2.25 1248 0.24 051 #78 
Upper Respiratory Tract Infection — Episodes 
Iron Not Taken 3.14 3.51 21 1.77 1.98 56 0.95 1.18 130 
lron Taken 4.69 3.46 357! 3.35 3.07 1248 0.90 1.01 78 
Pneumonia — Episodes 
Iron Not Taken 1.33 1.71 21 0.61 1.21 56 0.03 0.17 130 
Iron Taken 1.25 1.81 357 1.51 2.28 1248 0.13 0.37 781 
Chronic Bronchitis — Episodes 
lron Not Taken 0.24 0.54 21 036 064 56 0.22 0.53 130 
lron Taken 0.42 0.98 3572 0.72 1.07 1242 0.27 069 #78 
Anemia — Total Contacts 
Iron Not Taken .09 0.44 21 — — — 02 0.15 130 
lron Taken 0.55 0.93 357 — ae 0.10 0.31 78! 
Health Score* 
lron Not Taken 95.96 3.43 21 97.27 2.60 55 98.70 1.46 130 
Iron Taken 93.35 4.77 356! 93.85 4.69 1223 98.07 1.67 782 
Mean Severity of IlIness4 
Iron Not Taken 1.82 0.68 21 1.88 0.90 55 1.35 0.64 130 
lron Taken 2.03 0.59 356 2.006 0.71 122 1.75 0.73 788 
Well Baby Care Contacts 
Iron Not Taken 9.76 3.85 21 3.69 2.82 56 5.92 2.78 130 
lron Taken 936 4.36 3572 448 3.62 124 6.29 2.41 78 
Difference between means statistically significant: 
1p<0.05; 
2p<0.01; 


3p<0.001 (Student t). 
See section — Infant Health Indicators in Chapter 8. 
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Breastfeeding was on the decline — more so 
among the Indian groups and especially among 
young Native mothers living in the larger towns 
of the NWT. 

Solid foods were being introduced into the 
infant’s diet earlier than was necessary. This 
may predispose the child to alterations in his 
growth pattern, eventually leading to obesity. 
In association with non-human milks, especially 
evaporated milk, the early use of solids may 
interfere with the normal water balance of the 
infant by placing an excessive renal solute load 
on the kidneys. 

Candies were being fed to infants. This was an 
unwise practice and one which could subject 
the infant to the early onset of dental caries. 
These sweets could have also displaced better 
nutrients, or oversupplied calories leading to 
obesity. It is claimed that sugar has a specific 
stimulating action on fat cell multiplications 
up to 18 months of age (Al-Nagdy et al., 1966; 
Brook et al., 1969). 

Native foods still constituted an important 
source of food and were the main source of 
animal proteins for Native residents of the Ter- 
ritories. This practice should be encouraged. 
Food shortages were still occurring within the 
Native groups. Gross malnutrition was not 
readily visible among the infants or families of 
the study, yet food shortages could have predis- 
posed a family to sub-clinical malnutrition 
which may have lead to possible increased sus- 
ceptibility to infection (Schrimshaw et al., 1968; 
McFarlane, 1976). 

The morbidity patterns of the infant appeared 
to be influenced by his day-to-day nutrition 
patterns. The breastfed infant had fewer bouts 
of serious illness than did the bottlefed infant. 
These findings are similar to those found by 
other workers, and support the recommenda- 
tion that breastfeeding be strongly encouraged 
as the best mode of infant nutrition. An inter- 
esting and potentially very important observa- 
tion was made showing that the use of iron 
supplements was associated with greater fre- 
quencies of various illness. This may reflect the 
use of this supplement too early in the life of 
the infant. It certainly indicates a need for fur- 
ther research. 


Chapter 8 
Health Care and Illness Patterns 


in the Northwest Territories 


by D.W. Spady 


INTRODUCTION 


This chapter will present the data regarding 
the health of infants in the Northwest Territories 
from the eighth day of life to the end of the first 
year. It will first examine the adequacy of health 
care in terms of attendance at well baby care clin- 
ics, health care visits and immunization status. It 
will then present the statistics describing the mor- 
bidity occurring in this group of children. 

In determining the population to be discussed, 
stillbirths and perinatal deaths were excluded. In 
addition, only those infants who had been living in 
the NWT for the complete first year of life were 
studied. The reason for this was that preliminary 
analysis had shown that only 74 percent of the 
White infants completed their first year of life in 
the Territories, the remainder had moved out. Com- 
parison with this group would therefore tend to be 
biased. The composition of the group to be dis- 
cussed uses the definition of ethnicity as described 
in the Chapter 3 — The People — and is presented 
in Table 8-1. 

While the statistics for the Other group usually 
will be tabulated, due to the small sample size no 
conclusions or statistical relationships will be drawn 
from the presented data for this group, and they 


Table 8-1 
Composition of Infants by Ethnicity and Zone of Residence 
Inuit Indian White 
Baffin 200 —_ 16 
Inuvik 45 74 39 
Mackenzie 79 172 205 
Keewatin 109 — 8 
Total 433 246 268 


will not generally be considered in the discussion. 


ADEQUACY OF HEALTH CARE 


The parameters available to assess the ad- 
equacy of health care for the children of this study 
were: 

a. Number of health care visits. 
b. Immunization status. 


Health Care Visits 


In this study, a “health care visit” referred to a 
visit by an infant to a medical professional for 
health purposes. It may be subdivided into: 

a. Well baby visits — for the purpose of health 
maintenance. 

b. Morbidity visits — for the purpose of diagnosis, 
treatment and follow up of illness. 

Table 8-2 presents data describing the frequency 
of health care visits subdivided by ethnic group. 
Only one visit per day and no hospital days were 
counted. Very few infants had no health care visits. 
An important observation which can be drawn from 
the following data is that whatever the diseases 
that afflict them, the infants living in the NWT had 
ready access to primary health care facilities. 


Mixed Other Total 
12 — 228 

15 9 182 

35 17 508 

3 = 120 

65 26 1038 
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Table 8-2 
Health Care Visits 

Inuit (E) Indian (1) White (W) 
Mean 28.8 16.0 12.7 
Std. Dev. 14.7 9.4 4.9 
No Visit 2 7 1 
Total 433 246 268 


Differences between means!, 2 W<1, E; M<E; 1<E p<0.05 
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Mixed (M) Other 
14.2 12.5 

15 9.0 

1 1 

65 26 


The significance of differences between means was calculated using oneway analysis of variance and Scheffe's procedure for 


contrasts. 


2This statistic should be read as follows: The White group is significantly different from the Indian and Inuit Groups and the Mixed and 


Indian groups are significantly different from the Inuit group. 


The Inuit had by far the greatest number of 
health care visits, almost twice that of any other 
group. The Indians, although having far fewer 
health care visits than the Inuit, still had a signifi- 
cantly greater number of visits than did the White 
children. 

Table 8-3 describes health care visits subdi- 
vided by zone of mother’s residence and ethnicity of 
child. In all regions except Inuvik, where Inuit and 
Indian groups had substantially the same frequency 
of visits, the Inuit had the largest number of health 
care visits, and the Whites had the least number of 
visits. 

Within each ethnic group, Keewatin consistently 
had the highest frequency of health care visits. 
This is possibly due to the fact that Keewatin con- 
sists mainly of small communities; hence the popu- 
lation probably had closer contacts with the public 
health nurse or community health worker. The Inu- 
vik and Mackenzie zones are more heterogeneous 
in the sizes of their communities, but people gener- 
ally lived in larger communities and consequently 
may had less personal contact with health person- 
nel and fewer health care visits. 

A surprising feature of these tables is the large 
number of health care visits by the infants of the 
study. A review of individual records showed that 
some infants had as many as 90 visits in the year. 
For these infants this averaged out to one visit 
every four days. Table 8-4 shows that almost 43 
percent of infants had 20 or more health care visits. 
Nearly 8.5 percent of infants had 40 or more visits 
(not shown in tables). 

Between the ethnic groups the variation is con- 
siderable with 76 percent of Inuit having more 
than 20 visits per year; this is an average of one 


visit every two and one-half weeks. Nineteen per- 
cent of Inuit had 40 or more visits in the year. This 
can be compared to the White infant, where none 
had over 40 visits and only 9 percent had over 20 
visits. 

A health care visit represents a contact with a 
health professional. This may be for the monitoring 
and maintenance of health, as a well baby visit, or 
for the relief and follow up of illness, as a morbidity 
visit. Therefore, before any comment can be made 
about the adequacy of health care, it is necessary to 
examine the purpose of the health care visits, 1.e. 
the number of well baby visits and the number of 
morbidity visits. 


Well Baby Care Visits 


The well baby care visit (WBC) is a visit for the 
purpose of health supervision and monitoring. It 
provides an opportunity for the health worker to 
discuss normal infant growth and development, to 
educate the mother regarding infant rearing prac- 
tices, to answer her questions regarding feeding, 
minor behavior problems and other concerns about 
her infant. It also presents an opportunity for pre- 
ventive medicine through immunization, monitor- 
ing of height and weight and developmental 
assessment. Attendance of infants at well baby clin- 
ics was a good index of the availability of medical 
service and the degree to which it was utilized. The 
frequency of well baby care visits by ethnic group- 
ing is presented in Table 8-5. 

Maximal well baby care should involve six vis- 
its at intervals of two months, a recommendation of 
the American Academy of Pediatrics (AAP, 1977). 
It was therefore interesting to learn that only the 
Inuit group averaged this number of visits and that 
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Table 8-3 
Health Care Visits by Ethnicity and Zone 
Inuit Indian White Mixed 
Mean S.D. N. Mean S.D. N. Mean S.D. N. Mean S.D. N. 
Baffin 26.4 13.2 200 — —_- — 12.3 33 16 193 7.2 12 
Inuvik 18.5 103 45 19.4 109 74 99 45 39 14.7 88 15 
Mackenzie 33.4 15.9 78 14.5 8.2 172 13.0 49 205 11.4 46 35 
Keewatin 34.1 13.9 109 — —_ — 18.0 4.8 8 23.7 13.9 3 
Table 8-4 
Number of Children with Over Twenty Health Care Visits, by Ethnicity and Zone 
Baffin Inuvik Mackenzie Keewatin Total 
>20 >20 >20 >20 >20 
N % N % N % N % N % 
Inuit 145 73 22 49 63 80 100 92 330 76 
Indian — -—— 28 38 48 28 — — 76 31 
White — — 1 3 21 10 2 25 24 9 
Mixed 5 42 13 1 3 2 66 10 15 
Other — — — — 4 23 — — 24 15 
Total 150 63 53 29 137 27 104 #87 444 43 
Table 8-5 
Well Baby Care Visits 
Inuit (E) Indian (1) White (W) Mixed (M) Other 
Mean 8.6 3.7 5.9 5.1 3.6 
Std. Dev. 4.7 3.3 2.7 3.1 3.2 
No Visit 24 65 12 1 5 
Total 433 246 268 65 26 


Differences between means! 1<W; M<E; p<0.05 


1Calculated using oneway analysis of variance and Scheffe's procedure for contrasts. 


about ten percent of infants had no WEC visits. It 
is distressing to see that 65 (26.5%) Indian infants 
had no WEC visits. No other group approached this 
frequency of total non-attendance. It is possible 
that some of the infants may have received well 
baby care in private physicians’ offices instead of 
the public health Well Baby Clinics. These may not 
have been recorded; however, this is unlikely be- 
cause efforts were made to ensure that all health 
contacts were recorded. Table 8-6 presents data 
summarizing well baby care visits by zone and by 
ethnicity. 

The striking feature of this table is that in the 
Baffin zone with 200 Inuit, only 13 defaulted and 


had no WBC visit as compared to the Indians in 
Mackenzie where 56 out of 172 defaulted. The av- 
erage number of WBC visits for the Inuit was 7.7 
compared to only 3.3 for the Mackenzie Indians. 
Thus, not only did Mackenzie Indians have more 
defaulters, those attending did so with a frequency 
of one half that of the Baffin Inuit. Comparing the 
two groups just in the Mackenzie zone shows that 
the Inuit had 3 times the number of WBC visits but 
only 1.3 percent defaulters compared to defaults in 
32.6 percent of the Indian group. The situation in 
the Inuvik zone was not as striking, however even 
here the Inuit attended well baby clinics more faith- 
fully. 
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Immunization Practices 


One of the most important aspects of well baby 
care is the provision of immunization. A previous 
study of health in Indian infants in Canada pro- 
duced evidence that immunization programs were 
either very poorly carried out or else were badly 
reported (Graham-Cumming, 1967). In the present 
study extra effort was devoted to ensuring adequate 
reporting and it was anticipated that the statistics 
relevant to immunization would indicate how effec- 
tively the health services had been in carrying out 
this important public health measure. 

For most of the study, the following immuniza- 
tion schedule was followed: 


BCG! — Birth 

DPTP? 1 — 2 to 3 months 
DPTP 2 — 3 to 4 months 
DPTP 3 — 5 to 6 months 
Sabin 1 — 7 months 
Sabin 2 — 8 months 

Live Measles — 9 months 


1Bacille-Calmette-Guerin 
2Diphtheria-Pertussis-Tetanus-Polio 


In May of 1974, half way through the study, 
the immunization program was altered and the 
following schedule implemented: 


BCG — Birth 

DPTP-1 — 2 to 3 months 
DPTP-2 — 3 to 4 months 
DPTP-3 — 5 to 6 months 
Sabin-1 — 2 to 3 months 
Sabin-2 — 3 to 4 months 
Sabin-3 — 5 to 6 months 
Live Measles — 7 months 
M/M/R? — 12 months 


3Measles-Mumps-Rubella 


Since it was unlikely that supplies were dis- 
tributed throughout the Territories for at least six 
months after May 1974, and since nurses were 
advised to use up existing stocks of the previous 
material prior to following the new regimen, it is 
likely that few of the infants of this study were 
subjected to the new schedule. 

Tables 8-7 to 8-12 summarize results regarding 
immunization practices for each ethnic group within 
each zone. This information was extracted from the 


data set and assumes that an infant who received 
live measles vaccine would have completed the 
DPTP and Sabin series and therefore would have 
complete immunization. An infant not recorded as 
receiving live measles vaccine, but having some 
immunization, was regarded as having partial im- 
munization. BCG will be considered separately. 

Table 8-7 summarizes the immunizations for 
all infants in the study and subdivides them into 
ethnic groups. 

Comments with respect to ethnicity will be re- 
stricted to the three major ethnic groups. Overall 
41.3 percent (429) infants received complete immu- 
nization and only 4.2 percent (44) received no im- 
munization. Seventy-seven percent of the children 
completed their DPTP immunizations with another 
18 percent receiving DPT. Only 56.4 percent (n=585) 
completed their Sabin polio immunization. While it 
is comforting to note that only about 4 percent 
received no immunization, the large percentage with 
incomplete immunization is distressing and efforts 
should be made to rectify this situation. 

The ethnic group of special concern regarding 
immunization is the Indian. Only 23.6 percent (58) 
of the Indian infants had complete immunization 
compared to 48.4 percent (209) Inuit and 48 per- 
cent (129) White infants. At all levels of immuniza- 
tion, the Indian infant was the most delinquent. 
Eighty one percent of the Inuit and 87 percent of 
the White infants completed DPTP immunization, 
but only 60.2 percent of the Indian infants did so. 
Only 2 percent of the White infants received no 
immunization compared to 3.5 percent Inuit and 
8.1 percent Indian. These figures show clearly that, 
while improvement in immunization procedures 
must be made with all ethnic groups, the groupof 
most urgent concern is the Indian. 

Table 8-8 summarizes the immunization prac- 
tices by region. 

The regions of concern are Inuvik with 27 per- 
cent complete immunizations and 7.7 percent no 
immunization and Mackenzie with 39.4 percent 
complete immunization. 

Tables 8-9 and 8-10 subdivide the infants in 
these regions into their ethnic groupings. 

Tables 8-11 and 8-12 summarize the situation 
by ethnicity in the Keewatin and the Baffin re- 
gions. 

With respect to the three major ethnic groups, 
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Table 8-6 
Well Baby Care Visits by Zone and Ethnicity 
Baffin Inuvik Mackenzie Keewatin 
Inuit 
Mean 7.7 55 10.9 10.0 
S.D. 4.3 4.0 5.0 4.2 
N 200 45 79 109 
No Visit 13 7 1 3 
Indian 
Mean 4.6 3.3 
S.D. 3.6 3.2 
N 74 172 
No Visits 2) 56 
White 
Mean 6.0 5.2 5.8 10.3 
S.D. 2.3 2.6 2.6 3.5 
N 16 39 205 8 
No Visit 0 1 11 0 
Mixed 
Mean 6.9 4.2 4.4 11.3 
S.D. 2.3 3.0 2.7 2.1 
N 12 15 35 3 
No Visit 6) 1 4 0 
Table 8-7 
immunization Status by Ethnic Group of Child 
Inuit Indian White Mixed Other Total 
N % N % N % N % N % N % 
None 15 3.5 20 8.1 5 1.9 1 1.5 3 11.5 44 4.2 
DPTP-1 391 90.3 203 «82.5 258 96.3 60 92.3 23 88.5 935 90.1 
DPTP-2 376 86.8 185 75.2 252 94.0 57 87.7 17 65.4 887 85.5 
DPTP-3 353 81.5 148 60.2 233 86.9 50 76.9 15 57.7 799 76.9 
Sabin-1 324 74.8 124 50.4 219 81.7 50 76.9 14 53.9 731 70.4 
Sabin-2 266 61.4 92 37.4 181 67.5 36 55.4 10 38.5 585 56.4 
Measles! 209 48.31 58 23.61 129 48.11 27 41.51 6 23.11 29 41.31 
DPT 96 22.2 19 7.7 58 21.6 14 21.5 3 11.5 190 18.3 


1Those children receiving live measles vaccine constitute the group considered to have complete immunization. 


Inuvik 
N=182 

N % 
19 7.7 
156 85.7 
140 76.9 
118 64.8 
95 52.2 
74 40.7 
49 26.91 


130 
Table 8-8 
Immunization Practices by Region 
Baffin 
=228 
N % 
None 8 3.5 
DPTP-1 209 91.7 
DPTP-2 203 89.0 
DPTP-3 194 85.1 
Sabin-1 180 78.9 
Sabin-2 157 68.9 
Measles! 126 55.71 
DPT 52 22.8 


16 88 


1 Considered to signify complete immunization. 


Immunization Practices by Ethnic Group of Child — Inuvik Zone 


Table 8-9 

Inuit 

N=45 

N % 

None 4 8.9 
DPTP-1 34 75.6 
DPTP-2 33 73.3 
DPTP-3 30 66.7 
Sabin-1 18 40.0 
Sabin-2 13 28.9 
Measles! 5 11.11 
DPT 3 6.7 


Indian 
=74 

N % 

8 10.8 
61 82.4 
54 73.0 
43 ~=58.1 
35 47.3 
27 =66..5 
14 18.91 

5 6.8 


1Considered to signify complete immunization. 


Mackenzie 

N=508 

N % 

22 4.3 
457 90.0 
438 86.2 
391 77.0 
364 71.7 
282 55.5 
200 39.4! 

84 16.5 


White 
N=39 
N % 

1 2.6 
37 94.9 
35 89.7 
30 76.9 
28 71.8 
23 59.0 
23 59.01 

6 15.4 
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Keewatin 
N=120 
N % 
6) 8) 
113 94.2 
106 88.3 
96 80.0 
92 76.7 
72 ~2©60.0 
53 44.21 
38 331.7 
Mixed 
N=15 
N % 
15 100 
14 93.3 
12 80.0 
11 73.3 
9 60.0 
6 40.01 
2 13.3 


Immunization Practices by Ethnic Group of Child — Mackenzie Zone 


Table 8-10 

Inuit 

N=79 

N % 

None 3 3.8 
DPTP-1 73 92.4 
DPTP-2 72 91.1 
DPTP-3 71 89.9 
Sabin-1 71 89.9 
Sabin-2 59 74.7 
Measles! 49 62.0! 
DPT 19 24.1 


Indian 
N=172 
N % 
12 7.0 
142 82.6 
131 76.2 
105 61.1 
89 §=51.7 
65 37.8 
44 25.61 
14 8.2 


1Considered to signify complete immunization. 


White 
N=205 
N % 
4 1.9 
197 96.1 
193 94.2 
179 87.3 
169 82.4 
137 66.8 
89 43.41 
43 21.0 


Mixed 
N=35 
N % 
1 2.9 
31 88.6 
29 =82.9 
24 +~=2268.6 
24 += 8.6 
13 3741 
13 37.1! 
5 14.3 


=~NWWORDOAZ 
AN 
= 
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Other 
N=17 
N % 
2 11.8 
14 82.3 
13 76.5 
12 70.6 
11 64.7 
8 47.1 
5 29.41 
3 17.7 


Total 
N=182 
N % 
14 TT 
156 85.7 
140 76.9 
118 64.8 
95 52.2 
74 40.7 
49 26.91 
16 8.8 
Total 
N=508 
NI % 
22 4.3 
457 90.0 
438 86.2 
391 77.0 
364 71.7 
282 55.5 
200 39.41 
84 16.5 
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Table 8-11 
immunization Practices by Ethnic Group of Child — Keewatin Zone 
Inuit White Mixed Total 
=108 Nz N=3 N=120 
N % N % N % N % 
None — — — — — — — — 
DPTP-1 102 94.4 8 88.9 3 100 113 94.2 
DPTP-2 95 87.9 8 88.9 3 100 106 88.3 
DPTP-3 85 78.7 8 88.9 3 100 96 80.0 
Sabin-1 82 75.9 7 77.8 3 100 92 76.7 
Sabin-2 61 56.5 8 88.9 3 100 72 60.0 
Measles! 46 42.6! 7 77.81 — — 53 44.21 
DPT 29 26.8 6 66.7 3 100 38 31.7 
1Considered to signify complete immunization. 
Table 8-12 
Immunization Practices by Ethnic Group of Child — Baffin Zone 
Inuit White Mixed Total 
N=200 N=16 N=12 N=228 
N % N % N % N % 

None 8 4.0 — —~ — — 8 3.5 
DPTP-1 182 91.0 16 100.0 11. 91.7 109 91.7 
DPTP-2 176 88.0 16 100.0 11. 91.7 203 89.0 
DPTP-3 167 83.5 16 100.0 11. 91.7 194 85.1 
Sabin-1 153 76.5 15 93.8 12 100.0 180 78.9 
Sabin-2 133 66.5 13 81.3 11 91.7 157 68.9 
Measles! 109 54.51 10 62.51 8 66.71 126 55.71 
DPT 45 22.5 3 18.8 4 33.3 52 22.8 


1Considered to signify complete immunization. 


in Inuvik zone, both Inuit and Indian have poor 
immunization, whereas in Mackenzie zone, it is the 
Indian group, where only 25.6 percent completed 
their immunizations and 7 percent received no im- 
munization, that stands out as being in jeopardy. 

Apart from being indicators of health care utili- 
zation, it must be remembered that immunization 
protects the child from a number of extremely seri- 
ous illnesses. Immunization against diphtheria is 
particularly important because this disease is en- 
demic in the NWT, even among immunized indi- 
viduals (Jellard, 1972; Jellard and Gully, 1978) 
where, although the disease may be mild and gen- 
erally does not constitute a threat to life, the con- 
tinuing presence of diphtheria in the NWT makes 
those who are not immunized particularly suscep- 
tible. 


Bacillus Calmette-Guerin (BCG) vaccination 
against tuberculosis has, for many years, been rec- 
ommended for use shortly after birth for all infants 
born in the NWT. The use of this agent has been 
controversial but there is reason to believe that it 
is effective and should continue to be used in Na- 
tive newborns (Grzybowski, 1978). Table 8-13 sum- 
marizes the use of BCG in the NWT population. 

With the exception of Inuvik Zone, where only 
64 percent of infants received BCG, the differences 
between regions are slight. As is evident from Table 
8-13, it is the Indian infant who is most likely not 
to have received this vaccination, whereas the In- 
uit infant is most likely to be vaccinated. 


Morbidity Visits 
The other major component of the health care 
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visit is the morbidity visit. This is a visit for the 
purpose of diagnosis, treatment or followup of ill- 
ness. Table 8-14 summarizes the pattern of mor- 
bidity visits by ethnicity of the child and by zone. 

The Inuit had the highest number of morbidity 
visits, averaging 20.4 overall, or about one visit for 
illness every 18 days. Indian infants averaged about 
12.3 visits per year and White infants average about 
one half this value at 6.8 visits per year. The ob- 
served differences in frequency of morbidity visits 
between the four major ethnic groups are all statis- 
tically significant. 

Considerable variation in frequency of visits 
exists between regions for the same ethnic group. 
For the Inuit, the average number of visits in the 
Inuvik zone is 13, whereas in the Mackenzie or 
Keewatin zones the average number is nearly twice 
this at 24. The variation is least obvious among the 
White infants and does not appear to be in any 
regular pattern, although it is similar to the pat- 
tern observed for well baby visits and may reflect 
patterns of health care utilization as much as a 
propensity to disease. Only 11 infants (1 Inuit, 1 
Mixed, 2 Indian and 7 White) had no morbidity 
visit recorded (data not shown in tables). 


Hospitalization 

Table 8-15 shows that there were 795 events of 
hospitalization occurring among 447 infants. Nearly 
85 percent (671) of these hospitalizations occurred 
among Inuit or Indian infants. The frequency of 
hospitalization was least among White infants, 
where only about one-quarter required hospitaliza- 
tion and greatest among Indian and Inuit infants, 
where nearly 59 percent and 49 percent of infants 
respectively had to be hospitalized. Zachau- 
Christiansen (1975) observed that approximately 
23 percent of Danish infants required hospitaliza- 
tion in the first year of life, a figure that compares 
well with the White and Mixed infants of this study 
but only serves to underline what has already been 
observed — Native infants do indeed have signifi- 
cantly higher morbidity than do White infants. 
Among Inuit, White and Mixed infants, hospital- 
ization accounted for about 5 percent of all morbid- 
ity visits, whereas among the Indian group 
hospitalization accounted for nearly 13 percent of 
all morbidity visits. It is interesting to note that 
when compared with the Inuit group, a greater 


number of Indian infants required hospitalization. 
These two statistics suggest that possibly the In- 
dian infant is not brought to medical attention 
until it is too late to treat him on an outpatient 
basis and he requires hospitalization. 

Over 80 percent of the hospitalizations were in 
NWT hospitals; the remainder required elective or 
emergency transfer to a Southern Canada hospital 
for therapy. Due to the way the computer data file 
was constructed, it has not been possible to deter- 
mine easily the exact reason for transfer to a South- 
ern hospital, but would most likely be due to the 
need for more sophisticated facilities for investiga- 
tions and treatment. 


THE NATURE OF THE MORBID EVENT 


The preceding tables give the reader a general 
impression that, compared to the White child, the 
frequency of morbidity visits is excessive for Native 
children, and for the Inuit in particular, and sug- 
gests a high frequency of illness. Every case of 
illness for each infant was recorded and coded ac- 
cording to H-ICDA (CPHA, 1973) specifications. In 
order to differentiate between a new disease and a 
follow-up visit for the same disease, it was decided 
to code a disease as being a “new event” a maxi- 
mum of once every 14 days. In the case of diseases 
which lasted longer than 14 days, efforts were made 
to determine if a visit was for a recurrence of the 
disease and therefore a “new event” or if the dis- 
ease was prolonged, in which case it would not be 
coded again at that time. It is acknowledged that, 
in some cases, this led to some extra disease events 
being recorded, but it was felt by the Committee 
that this would not be a significant problem. On 
the other hand, the rule not to code as a new event 
diseases persisting for more than 14 days may have 
led to under recording of morbidity in infants with 
a tendency to prolonged illness or delayed healing. 
For example, particularly likely are purulent otitis 
media and perhaps persistent lower respiratory 
tract disease as well. 

All of the diseases coded will not be discussed. 
Many diseases of a similar nature have been 
grouped together. Where it is desirable to discuss a 
disease class more closely, the exact nature of the 
illness comprising the class will be described. 

Table 8-16 outlines the H-ICDA numerical 
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Table 8-13 
BCG Use in the Northwest Territories by Ethnic Group of Child 
Inuit Indian White Mixed Other Total 
N=433 N=246 N=269 N=65 N=26 N=1038 
N % N % N % N % N % 
BCG Yes 380 87.8 185 75.2 216 80.6 51 78.5 18 69.2 850 81.9 
BCG No 52 12.2 61 24.8 53 19.4 14 21.5 8 30.8 188 18.1 
Table 8-14 
Number of Morbidity Visits by Ethnicity and Zone 
Inuit (E) Indian (1) White (W) Mixed (M) 
Mean S.D. N. Mean S.D. N. Mean S.D. N. Mean S.D. N. 
Baffin 18.6 11.9 200 — — — 6.3 3.3 16 12.4 6.8 12 
Inuvik 13.0 8.5 45 148 9.4 74 4.8 3.4 39 10.5 8.0 15 
Mackenzie 23.6 15.2 79 «611.2 7.1 72 7.2 4.2 205 7.0 3.7 35 
Keewatin 24.0 12.3 109 — — -—~ 7.8 4.6 8 12.3 12.8 3 
Ethnic Group 
Only? 20.4 12.8 433 12.3 8.2 246 6.8 4.1 268 9.1 6.3 65 
1Values for “Other” group were not calculated. 
2Differences between group means using oneway analysis of variance and Scheffe's contrasts W<1, E; M<E p<0.05 
Table 8-15 
Number of Hospitalization Events Compared by Ethnicity 
Inuit Indian White Mixed Other Total 
Place of 
Hospital cl [2 C I Cc l Cc I Cc tl Cc f 
NWT 301 174 259 114 64 49 20 15 20 8 664 360 
S. Canada 66 38 45 31 16 15 2 2 2 1 131 87 
Total 367 212 304 145 80 64 22 17 22 9 795 447 
% Morbidity 
Contacts 5.0 13.3 4.9 4.2 10.3 5.9 
% Infants 48.9 58.9 23.8 26.1 34.6 43.1 
1Cases, 2Infants 
classifications grouped together and the name un- A Cautionary Note 


der which each group will be discussed. 

Table 8-17 presents the diseases occurring in 
the ethnic groups and the total population. They 
are presented with respect to absolute frequency 
and also case specific morbidity incidence rates 
(cases). This rate is normally determined as follows: 


Case Specific 
Morbidity New cases of disease 
Incidence during calendar period 


Rates (cases) ~ rue 


Population at mid point 
of period 
In this discussion the denominator is the popu- 


lation for the particular group under discussion. 


Before one proceeds to analyze the data of Table 
8-17 in greater depth, some caution must be exer- 
cised. Two of the main objectives of this study were: 

“to identify the nature and frequency of illness 
occurring during the first year of life;” and 

“to identify factors (socio-economic, nutritional, 
hereditary, or other) associated with infant mortal- 
ity and morbidity.” 

To answer these questions it is necessary to 
have the data presented in Table 8-17, yet this 
table must be interpreted with a great deal of cau- 
tion because there is reason to believe that, due to 
various limitations imposed by the practical mea- 
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Table 8-16 


Disease Classes and H-ICDA Codes 


H-ICDA Codes 
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Name of Disease Class 


0091-0099 Diarrhoea 

0360, 3200-3209 Meningitis 

0550-0559 Red Measles (Rubeola) 
1120-1129 Moniliasis 

2800-2859 Anemia 

3600 Conjunctivitis 
3800-3899 Otitis Media 

4600-4654 Acute Upper Resp. Inf. 
4790-4862 Pneumonia 

4890-4960 Bronchitis 

5000-5200 Other Pulmonary Infections 
5500-5539 Abdominal Hernia 
5280-5589 Stomatitis 


5820, 5950-5959, 5995 
6800-6819 


Urinary Tract Infection 
Boils and Cellulitis 


6820-6869 Other Skin Infections 

1330 Scabies 

6900-6989 Non Infectious Dermatitis 
7400-7419 Congenital CNS Anomaly 
7440-7479 Congenital CVS Anomaly 
7500-7519 Congenital GIT Anomaly 
7540-7569 Congenital Skeletal Anomaly 
7911-7915 Failure to Thrive 

8000-9999 Trauma 


surement problems inherent in this type of study, 
the reliability and validity of these statistics are in 
doubt. 


Confounding Factors 
The Accuracy of the Diagnosis 


One factor which may have biased a large pro- 
portion of the morbidity statistics is the accuracy of 
the diagnosis. Diagnoses were made by many dif- 
ferent individuals, who have varying abilities and 
degrees of training, in institutions with widely vary- 
ing diagnostic facilities. Thus, a diagnosis of otitis 
media by one person may have been to another 
person a normal variant. Perhaps the difference in 
some cases between the diagnosis of an illness as a 
URI or chronic bronchitis or pneumonia was the 
ability to obtain and correctly interpret a chest x- 
ray. “Diarrhoea” may in some cases have been a 
normal variant of infant physiology. Breast fed in- 
fants commonly have loose stools, which could eas- 


ily be misinterpreted as “diarrhoea” by the un- 
knowing physician or nurse. 


The Nature of the Illness 


The very nature of some illnesses may have 
acted to bias the sample. It was decided by the 
Committee that a disease could be coded maxi- 
mally only once every 14 days and in the case of 
chronic illness, efforts were made by the coders to 
determine if this was a new illness or a continua- 
tion of a chronic state. Thus the nature of coding 
instructions, formulated to safeguard against the 
overreporting of illnesses, may have led to a bias 
toward underreporting chronic illnesses. 

In some instances, such as chronic bronchitis 
or nutritional anemia, the chronic nature of the 
disease was self evident and would be so reported 
by the nurses or interpreted by the medical record 
librarian who coded the data. In other instances, 
such as otitis media, diarrhoea, or upper respira- 
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Table 8-17 
Morbidity Events Among Northwest Territories Infants 
Overall Inuit Indian White Mixed Other 

N Rate N Rate N Rate N Rate N Rate N Rate 
Acute URI 2657 2560 1693 3910 562 2285 243 907 117 1800 42 1615 
Otitis Media 1226 1181 887 2049 243 988 55 205 26 400 15 577 
Pneumonia 773 = =©745 492 1136 244 992 19 71 15 231 3 115 
Diarrhoea 699 673 396 914 160 650 92 343 37 569 14 538 
Dermatitis 503 485 190 439 120 488 147 549 36 554 10 385 
Skin Infection 450 434 273 630 152 618 15 56 8 123 2 77 
Chronic 
Bronchitis 384 370 158 365 132 537 65 243 16 246 13 500 
Anemia 365 352 224 £517 117 476 12 45 6 92 6 231 
Eye Infection 219 211 126 291 35 142 42 157 13 200 3 115 
Moniliasis 216 208 140 323 40 163 25 93 6 92 5 192 
Other Lung 202 195 125 289 46 187 27 ~=101 2 31 2 77 
Trauma 142 137 78 180 33 134 23 86 6 92 2 77 
Failure to Thrive 124 120 64 148 30 122 26 97 4 62 0 0 
Scabies 99 95 36 83 59 240 0 0 4 62 0 0 
Measles 53 51 27 62 14 57 7 26 3 46 2 77 
Congenital Musc. 38 37 12 28 9 37 17 63 0 0 0 0 
Cellulitis 27 26 18 42 8 33 0 0 1 15 0 0 
Meningitis 22 21 20 46 2 8 0 0 0 0 0 0 
CongenitalCVS 20 19 10 23 8 33 2 7 0 0 0 0 
CongenitalCNS 13 13 3 7 10 41 0 0 0 0 0 0 
Congenital GIT 12 12 6 14 3 12 3 11 0 0 0 0 
Number 
of Cases 8218 4978 2027 820 300 119 
Rates 7917 11573 8240 3048 4615 4577 
Total Number 
of H-ICDA 
Codes 10622 6350 2580 1152 394 160 
Rates 10354 14699 10488 4283 6062 6154 


tory tract infections, the nature of the illness was 
such that most were acute, but some became chronic 
and these might have tended to be reported incor- 
rectly. 

For example, an infant with persisting puru- 
lent otitis media might be treated by the nurse or 
doctor almost continuously over several months for 
“chronic running ears.” Since this was regarded as 
the same illness, it would only be coded as one 
event. On the other hand, a child who has been 
seen several times, but at widely spaced intervals, 
for “acute purulent otitis media” but who “recov- 
ered” in between each episode would have been 
recorded as having several bouts of otitis media. 
Thus the first child would be recorded as having 


several bouts and yet the degree of overall morbid- 
ity would be nearly the same for each child. 


Variation in Health Care Utilization 


Another factor acting to confound the data is 
the utilization of existing health care facilities by 
residents of the North, and also their perception of 
what constitutes a “disease” requiring medical con- 
sultation. These two factors obviously would influ- 
ence any estimation of incidence of illness. 

One method of determining if there are differ- 
ences in health care utilization is to examine the 
frequency of visits for non-illness purposes — e.g. 
well baby care vs. the frequency of morbidity visits. 
This can be seen in Table 8-5, 8-6 and 8-14. Tables 
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8-5 and 8-6 show that the Inuit has an average of 
8.6 WBC visits compared to 5.9 WBC visits for 
Whites and 3.7 WEC visits for Indians. Table 8-14 
shows it is the Inuit who has the highest number of 
morbidity visits with an average of 20.4 visits/year 
compared to 12.3 for Indians and 6.8 for Whites. 
These data suggest that perhaps the Inuit tends to 
utilize health care facilities significantly more of- 
ten than the Indian or White, and thus may tend to 
bias the morbidity data to their detriment. It must 
not be forgotten however, that the infant mortality 
rate is greatest among this group. 

A previous chapter (Chapter 4, Table 4-11) 
showed the Inuit to have the highest average num- 
ber of prenatal visits and now Table 8-17 purports 
to show the Inuit with the highest frequency of 
illness. The question arises; are they ill more often 
or instead, does some factor act to throw them in 
contact with medical people? 

Conversely, the Indian had fewer prenatal or 


Table 8-18 


WEC visits than either Inuit or Whites, yet they 
had the second most frequent number of morbidity 
visits. Does this mean that they sought medical 
attention only when ill and hence might have dis- 
regarded some “minor” illnesses such as URI or 
otitis media? 


Community Size 


A further factor complicating the analysis of 
data is the observation that health care visits were, 
with few exceptions, much more common in com- 
munities of less than 1000 people compared with 
communities of over 1000 people. Table 8-18 shows 
that for the two Native groups, the frequency of 
well baby care visits, health care visits, morbidity 
contacts and prenatal visits was greater in the 
smaller communities. 

It is important to note that most Inuit live in 
smaller communities and most Whites in larger 
communities. These data suggest it is possible that 


Frequency of Medical Contacts Compared with Size of Community 


<1000 
Mean S.D. N. 
Number of Well Baby Care Contacts 


Inuit 9.17 462 367 5.67 
Indian 439 3.64 118 3.09 
White 7.06 3.53 32 5.72 
Total Health Care Visits 

Inuit 30.4 14.4 366 20.32 
Indian 19.1 10.7 118 13.15 
White 13.16 53 32 12.6 
Days Away Because of Health Problems 

Inuit 13.03 21.7 367 13.33 
Indian 17.09 245 118 12.32 
White 138 38 32 2.27 
Total Morbidity Contacts 

Inuit 21.38 13.1 367 14.65 
Indian 14.71 89 118 10.1 
White 6.09 44 32 6.9 
Total Prenatal Visits 

Inuit 9.23 433 367 4.55 
Indian 6.61 3.62 118 3.89 
White 7.66 4.1 32 8.31 


Difference between means statistically significant 
**#0<0.001; **p<0.01; *p<0.05, (Student t). 


>1000 
Mean S.D. N. 


3.84 66 *** 


2.97 127 ** 
2.57 236 . 


11.88 66 ** 


6.8 127 *** 
49 236 

19.6 66 

20.8 127 
5.9 236 


10.2 66 ** 
6.9 127 ** 
4.1 236 


3.84 66 *** 
3.19 127 *™* 
3.46 236 
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there is greater illness in the smaller community, 
but an alternate suggestion is that the smaller 
community lends itself to closer contact of nurse or 
doctor with parent and infant. Hence minor condi- 
tions are more likely to be documented and more 
serious conditions to be followed more closely. Both 
factors would tend to bias the statistics describing 
frequency of illness, especially when the ethnic com- 
position of the communities is considered. Table 8- 
18 should be assessed with the above thoughts in 
mind. 


Patterns of Morbidity 
General Comments 


In none of the following has an attempt been 
made, for the specific benefit of this study, to deter- 
mine the exact viral or bacterial etiology of the 
illnesses recorded or even to be overly precise about 
the diagnostic criteria employed in making the di- 
agnosis. Thus, although the statistics presented 
are similar to those reported by other workers, 
they cannot be taken as absolute values. 

From Table 8-18 it can be seen that in general, 
among Indians and Inuit, the patterns of morbidity 
were similar although frequencies were usually 
greater among the Inuit. The White infant had a 
somewhat different pattern of morbidity than the 
two Native groups and in general a considerably 
reduced frequency. In all groups infections were 
the most common form of morbidity. 

These statistics are similar to those documented 
by other epidemiologic studies describing disease 
incidence among poor or developing societies 
(Maynard and Hammes, 1970; Tonkin, 1970; 
Prasada Rao, 1972; Mata, 1978) and epidemiologic 
studies in well developed societies (Zachau- 
Christiansen and Ross, 1975; Miller, 1960). In 
nearly all studies reported infectious disease was 
the most frequent form of morbidity, although there 
were significant differences in the nature and fre- 
quency of the infections. 

Maynard and Hammes, in a prospective study 
of mortality and morbidity among 241 Alaskan In- 
uit infants showed that 63 percent of recorded mor- 
bidity was of an infectious nature. In the present 
study 66 percent of all morbidity was infectious; 
among the Inuit the corresponding value was 69 
percent, and among the Indian, 66 percent; both 
values very similar to the Alaskan infants. Among 


White infants only 51 percent of illnesses were 
infectious. This is a figure similar to the 58 percent 
reported by Zachau-Christiansen and Ross in a 
group of 7342 full term infants who were followed 
for the first year of life. 

The most common illness recorded in every eth- 
nic group was acute URI; however, the Inuit had a 
rate nearly twice that of Indians and four times 
that of Whites. Among the Inuit, otitis media was 
the next most common illness occurring with a 
frequency of 2049/1000 children; pneumonia was 
third commonest at a frequency of 1136/1000 chil- 
dren. The second and third most common illnesses 
for Indian children were also pneumonia and otitis 
media; however, the frequency was lower at ap- 
proximately 990/1000 infants in each case. Pneu- 
monia ranked tenth for White infants and otitis 
media fifth with rates of 71 and 205/1000 children 
respectively. 

For White infants, non infectious dermatitis 
was the second most common form of morbidity 
with an incidence of 549/1000 children; this is a 
rate slightly higher than that of the Indian and 
Inuit infants and in fact skin disorders in general 
were one area where the frequency of illness was 
greater in Whites than Natives. About 14 percent 
of all morbidity episodes in White infants were 
accounted for by skin disorders. This compares to 
about 13 percent for Indians and about 8 percent 
for Inuit. However, the nature of the skin disorders 
is different in that non-infectious skin disease ac- 
counts for 91 percent of the skin problems of White 
children, but only 36 percent and 35 percent of the 
skin problems of Inuit and Indian infants. 

Diarrhoea was the third most common illness 
for White infants with a rate of 343/1000 and was 
the fourth most common illness of Indian and Inuit 
infants with rates of 650 and 914/1000 infants re- 
spectively. 

Thus Table 8-17 shows that three major groups 
of diseases: upper and lower respiratory tract ill- 
ness, skin disorders, and diarrhoea account for 68.1 
percent, 66.8 percent, and 56.6 percent of all illness 
occurring in Inuit, Indian, and White infants re- 
spectively. 

Table 8-19 examines some of the more common 
illnesses in more detail. Apart from the very obvi- 
ous differences in morbidity between the ethnic 
groups, an important observation is that, in virtually 
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every illness, a very significant proportion of in- 
fants had no episode of that illness. 


Upper Respiratory Tract Infection 

Upper respiratory tract infections (URI) were 
the most common illnesses in all three major eth- 
nic groups. Table 8-19 shows that nearly 92 per- 
cent of Inuit infants had at least one URI in their 
first year, compared to about 73 percent of Indian 
infants and slightly over one-half (53.8 percent) of 
White infants. Apart from the general mild and 
limited misery which accompanies an URI, they 
were important in that they often were the precur- 
sors of more serious illnesses, notably otitis media 
and pneumonia. 


Otitis Media 

Otitis media was one of the most important, 
common, everyday illnesses found in the infants of 
this study. It occurred at least once in 63.5 percent 
of Inuit infants, a frequency virtually identical to 
that recorded by Maynard and Hammes (1970) and 
Reed and Dunn (1970) among American Inuit. Oti- 
tis media occurred in 39.1 percent of Indian infants 
but only 15.7 percent of White infants were af- 
flicted with this disease. This latter value is simi- 
lar to the 12.0% reported by Zachau-Christiansen 
and Ross (1975) and somewhat higher than the 6 
percent reported by Miller (1960) in Newcastle- 
upon-Tyne. 

Although otitis media is not commonly life- 
threatening, it is a common disease of poor and 
developing societies (Tonkin 1970; Prasada Rao, 
1972; Golden 1971; Mata, 1978) and its influence 
on the long term health and development of the 
child cannot be underestimated. Reed, Struve, and 
Maynard (1967) and Ling, McCoy and Levinson 
(1969) have documented the effects of repeated bouts 
of otitis media on the development of hearing loss 
and possibly even some impairment in educational 
achievement. 

It is still an open question as to why Inuit 
infants in particular have such a high incidence of 
otitis media. Schaefer (1971; Schaefer, Timmermans 
et al., 1978) has argued that the high incidence of 
otitis media among these infants is due to the in- 
creased frequency of bottle feeding. The data of this 
study do not suggest this hypothesis (see Chapter 7 
— Table 7-45) nor do they disprove it; however, one 


reason for this may lie in the nature of the illness 
and how it has been recorded for analysis (see p. 
190). Recently (Timmermans and Gerson, 1978) it 
has been suggested that chronic otitis media is a 
foreign body reaction to cow milk, thus indirectly 
supporting Schaefer’s hypothesis. 

Otitis media is a relatively new disease in the 
NWT, being uncommon as recently as 20 years ago 
(Hutton, 1925; Schaefer, 1959). This is another fac- 
tor suggesting that it may be related to bottle feed- 
ing, for it is only in the past 20 years that breast 
feeding has been on the decline. At any rate, it is 
evident that the pathogenesis of this disease has 
not been clearly delineating and that much re- 
search remains to be done. 


Pulmonary Disease 


Pulmonary disease, including pneumonia and 
chronic bronchitis but not URI, was the next most 
common type of infection and affected overall 63.0 
percent of the study infants. Among Inuit and Indi- 
ans, over 75 percent had some form of pulmonary 
infection whereas only about 25 percent of White 
infants were affected. These figures are similar, 
but not directly comparable, to those reported by 
Maynard and Hammes who reported that 68 per- 
cent of illnesses were respiratory, not necessarily 
pulmonary, in nature. The value of 25 percent for 
White infants is somewhat higher than the value of 
19 percent reported by Zachau-Christiansen among 
Danish infants but it is of comparable magnitude. 

Although the incidence of pulmonary disease is 
less than URI or otitis media, the high frequency is 
of considerable medical concern for a number of 
reasons. First, 11 of the infants of this study died of 
pneumonia. Sometimes this was treated on an out- 
patient basis. This was a practice not without its 
risks; at least one child deteriorated rapidly at 
home, was brought to the nursing station and died 
shortly after. Episodes such as this illustrate the 
ease with which a “mild” pneumonia or bronchitis 
can become a fulminant lethal illness. Secondly, 
among Native infants particularly, some forms of 
pneumonia, especially Adenovirus pneumonia, may 
leave the child in permanent ill health — a pulmo- 
nary cripple (Herbert, Wilkinson et al., 1977; 
Herbert, Mahon et al., 1967; Fleshman et al., 1968; 
Chernik and MacPherson 1971). Why Native in- 
fants appear particularly susceptible to this 


Table 8-19 
Frequency of Various Ilinesses by Ethnicity 
Inuit Indian 
N % N % 

Frequency of Otitis Media 

0 158 36.5 150 60.9 
1 99 22.9 54 22.0 
2+ 176 40.6 42 17.1 


Chi-Square = 83.33 p<0.001 
Frequency of Purulent Otitis Media 


0 336 77.6 219 
1 60 13.9 —— 18 
a+ 37 8.5 9 


Chi-Square = 71.04 p<0.001 
Frequency of Failure to Thrive 


0 395 91.2 223 
1 20 4.6 17 
2+ 18 4.2 6 


Chi-Square = 4.95 
Frequency of Skin Infections 


0 274 4263.3 166 
1 125 28.9 62 
3+ 34 7.9 18 


Chi-Square = 88.81 p<0.001 
Frequency of Pneumonia 


oO | 197 45.5 143 
1 114 263 45 
24 122 28.2 58 


Chi-Square = 165.60 p<0.001 
Frequency of Gastroenteritis 


0 205 47.3 140 
1 181 41.8 94 
34 47 10.9 12 


Chi-Square = 56.93 p<0.001 
Frequency of Chronic Bronchitis 


0 333 76.9 154 
1 65 15.0 63 
2+ 35 8.1 29 
Chi-Square = 27.49 p<0.01 

Frequency of URI 

0 35 8.1 66 
1 61 14.1 55 
2+ 337 77.8 125 


Chi-Square = 196.36 
Total 433 246 
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White 
N % 
226 84.3 
37 13.8 
5 1.9 
267 99.6 
1 0.4 
0 0.0 
246 91.8 
17 6.3 
5 1.9 
254 94.8 
14 5.2 
00 0.0 
251 93.7 
15 5.6 
2 0.7 
199 74.2 
65 24.2 
4 1.5 
219 81.7 
37 13.8 
12 45 
124 46.2 
78 29.1 
66 24.6 
268 
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particularly severe form of pneumonia is unclear. 
It has, however, been seen among Maori children 
living in difficult socio-economic conditions (Lang 
et al., 1969), suggesting that a major contributing 
factor is the environment of the child. 


Diarrhoea 


In this study diarrhoea was not clearly defined 
and hence the statistics should be cautiously inter- 
preted. Nevertheless, the results show that this 
potentially very serious illness was common. Among 
the Inuit and Indian, the relative frequencies of 
between 43 and 53 percent were similar to those 
reported by other workers. Only 25.7 percent of 
White infants had diarrhoea, however, this is a 
value nearly twice the 12.2 percent reported by 
Zachau-Christiansen. Diarrhoea is a disease which 
requires respect. Usually mild and self limited, it 
can become acutely fulminant and lead to severe 
dehydration requiring hospitalization and fluid 
therapy and, in three infants in this study, can lead 
to death. Equally important, diarrhoea can become 
chronic and lead to failure to thrive, malnutrition 
and increased susceptibility to infection. 


Meningitis 

Meningitis was one illness which ranked low in 
frequency but high in importance. There were 22 
cases among the study infants with three deaths. 
Twenty of these cases were among Inuit infants for 
an incidence of nearly 5 percent. No unique factors 
appear to be related to this disease but such a high 
incidence of such a serious illness is noteworthy 
and underlines the need to be suspicious of its 
presence in an infant in whom illness cannot other- 
wise be totally explained. It must be remembered 
that in infancy the classic clinical signs of meningi- 
tis may not be present and its diagnosis must be 
based on a high index of suspicion. One infant was 
sick for six days before the diagnosis of meningitis 
was entertained. He died (see Chapter 6). 


INFANT HEALTH INDICATORS! 


Thus far, the parameters examined in this chap- 
ter have been derived directly from raw data files. 
They describe a certain picture of infant health, a 
picture achieved by comparing many single mea- 
sures such as types of illness, number of well baby 
visits, immunization status, etc. For certain pur- 
poses it is desirable to have a more composite pic- 
ture of infant health. 

With the comprehensive body of data pertain- 
ing to infant health that this study provides, there 
are two strategies for developing measures of in- 
fant health. The first strategy is to select a number 
of partial indicators that summarize particular as- 
pects of the child’s health and illness experience. 
The second strategy is to combine these particular 
indicators, each incomplete by itself, into a single 
composite index of infant health. 

From these two options, a total of three mea- 
sures of infant health were constructed, two partial 
measures and a composite index. The partial mea- 
sures are the total number of illness episodes expe- 
rienced during the year and the average severity of 
the illness episodes experienced during the year. 
The composite index of infant health is constructed 
from the information contained in these and from 
information about mortality and the estimated du- 
ration of the child’s illness episodes. In all, a total 
of four pieces of information go into the construc- 
tion of the composite index. 

The details of the construction of these indices 
are presented in an appendix to this chapter. What 
follows here is a brief outline of each index. 


Number of Illness Episodes 


This measure is the total number of illness 
episodes experienced by the child during his first 
year of life. All episodes are included, whether or 
not they require hospitalization. 

There are properties of the indicator which im- 
pair its usefulness. It omits mortality, thus an infant 


1This discussion about infant Health Indicators is abstracted from part of a Ph.D. thesis in Medical Sociology by M. 
Wahn Department of Sociology, University of Winnipeg. It has been included because it presents some new concepts 
regarding the measurement of health status and it provides some composite measures of the health status of the 
present population. The text does not document the complete derivation of each indicator, rather it provides only 
sufficient information for the reader to grasp the concept and to understand its strength and weaknesses. A more 
complete derivation and explanation of the indicators is provided as an appendix to this chapter. 
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dying in the first month would have few illness 
episodes and would show up as being relatively 
healthy. Another shortcoming is that all illness 
episodes receive equal weight; this results in a 
measure of infant health which is very crude in- 
deed. 

A third problem is that of utilization bias. The 
child whose mother takes him to the nursing sta- 
tion or doctor’s office for every trivial complaint 
will appear to be much less healthy than the child 
who comes into contact with the health system only 
when seriously ill. Thus the number of illness epi- 
sodes is less than adequate as a measure of infant 
health because it is incomplete. 


Mean Severity of Illness Episodes 


Another measure of infant health is the aver- 
age severity of the illness episodes the child experi- 
enced during his first year of life. Severity is 
measured on a continuous scale from zero, signify- 
ing the state of complete health, to ten, signifying 
the state of death. The value assigned to each dis- 
ease would represent not only the relative severity 
of the disease but also the “healthiness,” relative to 
the states of death and complete health, of a child 
who has the disease. 

An upper limit of eight was arbitrarily imposed 
on any single illness episode, in order to prevent a 
few multi-disease episodes from achieving a sever- 
ity value equal to or greater than death. 

Each illness episode a child experienced during 
the year was assigned a severity value ranging 
from one to eight. If the child died during the year, 
this episode was coded with a severity value of ten. 

There are several sources of error in this mea- 
sure of health. First, there is considerable varia- 
tion in severity among cases with the same 
diagnosis, variation which to a large extent is lost 
in this measure. A second source lies in the some- 
what empirical method with which severity ratings 
were assigned to each illness. 

A third source of error is the arbitrary method 
of adjusting severity values for those illness epi- 
sodes with more than one diagnosis and for those 
which required hospitalization. 

Utilization bias is present in this measure of 
health. Infants who visit the nursing station regu- 
larly for trivial health problems as well as for their 
more serious diseases will have a low average ill- 


ness severity, as compared to those infants who 
receive medical attention only when seriously ill. 

Finally, the average severity of illness episodes 
is inadequate as an overall measure of infant health 
because it excludes the total number of illness epi- 
sodes. 


Mean Duration of Illness Episodes 


A third partial measure of infant health is the 
mean duration of the illness episodes experienced 
by the child during the year. Of little use by itself, 
this measure will be useful only as a component of 
the composite measure described later in this chap- 
ter. 


Composite Index of Infant Health — 
The Health Score 


Each of the measures of infant health described 
above is less than adequate because it is incom- 
plete. The number of illness episodes excludes mor- 
tality and considers all episodes equally, ignoring 
variations in severity and duration among episodes. 
The mean severity of illness episodes excludes the 
number of duration of episodes and is inadequate 
in its inclusion of mortality. The mean duration of 
illness episodes is of little use as a measure of 
infant health since it excludes both the number 
and severity of illness episodes. 

The last measure of infant health is a compos- 
ite index combining mortality and morbidity, with 
the morbidity component embracing not only the 
number of illness episodes but also their severity 
and duration. Because it is complete, this compos- 
ite index is more valid as a measure of infant health 
than any of its components. 

The minimum score an infant could have would 
be zero; in this case he would have been stillborn. 
The maximum score is 100 and would indicate per- 
fect health, or no morbidity contacts, during the 
first year of life. The distribution of scores is mark- 
edly skewed towards the higher values and it should 
be noted that a health score (i.e. a composite health 
index) of 80 denotes very poor health. As a rather 
unlikely hypothetical case, a child hospitalized with 
pneumonia continuously for eight months, would 
receive a health score of 80. 

For various reasons (see appendix) it was judged 
necessary to reduce the proportion of variance in 
the health index contributed by the deaths. This 
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was accomplished by establishing for the index a 
floor of 80. All cases with a health score less than 
80 were adjusted up to 80. This value was chosen 
because it marks a rough boundary between the 
health scores of children who lived and the scores 
of those who died. Only one death, an Inuit child, 
received a health score above 80 while less than 
three percent of those who survived the year re- 
ceived scores less than 80. Thus, even raised to 80, 
the health scores of children who died remained 
lower than the scores of children who survived. 
Mortality has not been eliminated from the index. 

An advantage of the composite index of infant 
health is that utilization bias is minimized. The 
inclusion of severity weights in the index ensures 
that visits to the nursing station or doctor’s office 
for trivial complaints have only a small effect on 
health scores. Similarly, the omission of unreported 
illness episodes, which tend to be of low severity, is 
less serious when severity weights are employed. 
Therefore, although utilization bias cannot be com- 
pletely eliminated in any measure of health de- 
rived from utilization data, it is reduced to minimum 
level in the composite index. 

With the above considerations in mind, Table 
8-20 shows the mean values of the various health 
indicator scores for each of the four large ethnic 
groups. The Other group was not included in the 
calculations because of small numbers. 

In every instance the infant in the White group 
had the best, or healthiest score. Native infants 
had more episodes of illness and significantly more 
severe illness than did White infants. The mean 
duration of illness was similarly divided between 
Inuit/Indian and White/Mixed groups. For the 
“Health Score” the Inuit had the lowest value, 89.97, 
compared to 92.7 for Indians and 98.1 for Whites. 
Thus, on average, and considering factors such as 
severity and duration of illness, the Inuit and In- 
dian groups were significantly less healthy than 
the White or Mixed groups. When those infants 
who died are removed from the statistics, the over- 
all health score rises appreciably for the Indian 
and Inuit groups, but the Inuit group becomes sig- 
nificantly less healthy than the Indian group, and 
the scores for both groups still remain significantly 
lower than for Whites. 

Due to the concern regarding health care utili- 
zation bias in small communities mentioned ear- 


lier in this chapter, the health indicator variable 
scores were compared between those individuals in 
each of the four large ethnic groups living in com- 
munities of less than 1000 people and more than 
1000 people. 

Table 8-21 shows that Inuit and Indian infants 
living in small communities had significantly more 
episodes of illness whereas White and Mixed in- 
fants did not. With the exception of Inuit infants, 
where it was significantly less in small communi- 
ties, the mean severity of illness was unrelated to 
settlement size. 

The composite variable, the health score, was 
significantly less among Indians in small commu- 
nities, but was unrelated to community size for the 
other three ethnic groups. This last statistic would 
seem to suggest that the differences observed in 
Table 8-18 reflect, to a large extent and especially 
for Inuit infants, health care utilization patterns 
rather than excessive morbidity in smaller settle- 
ments. 

The data in Tables 8-20 and 8-21 are useful in 
demonstrating and quantifying, although in a man- 
ner which is certainly open to criticism, the health 
status of the infants of this study. These data have 
shown that Native infants, especially Inuit, have 
significantly worse health than do White infants. 
They have shown that, although differences in 
health care utilization appear to exist between small 
and large communities (Table 8-18), to a large de- 
gree and with the exception of Indians, the overall 
health of individuals is unrelated to community 
size. Taken together, these last two conclusions 
may lead to the supposition that there is some 
relative “overutilization” of health care facilities in 
the small communities; however, this is not neces- 
sarily undesirable. Firstly, the overutilization is 
only in relationship to a larger community and it 
has been shown that it is in the larger community 
where there is an undesirably low number of public 
health contacts for purposes such as prenatal care 
and well baby care (Table 8-18). Secondly, it is the 
small community where the majority (85%) of Inuit 
infants and nearly half (48%) of Indian infants live. 
It is these two groups who are at the greatest risk 
for poor health. Finally, it may well be that the 
frequency of use of preventive health care facilities 
by Inuit and White groups in the smaller communi- 
ties is near the level desired for good public health 
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Table 8-20 
Health Indicator Variables 


Including Children Excluding Children 
Who Died Who Died 


Variable/Ethnic Group Mean _ S.D. N. Mean’ S.D. N. 


Health Score 

Inuit (E) 89.97 15.78 428 93.25 5.77 404 
Indian (I) 92.69 13.58 236 95.07 458 228 
White (W) 98.09 6.15 262 98.46 1.49 261 
Mixed (M) 97.7 2.20 63 97.7 2.21 63 


Differences between means!, 2 E<M,W; I<W p<0.05 E<I<M,W p<0.05 
Episodes of Iliness 


Inuit (E) 9.80 4.49 428 10.06 4.41 404 
Indian (I) 7.31 4.72 236 7.43 4.72 228 
White (W) 3.54 252 262 3.55 252 261 
Mixed (M) 5.11 3.42 63 §.11 3.42 63 


Difference between means! W,M<I<E p<0.05 W,M<I<E p<0.05 
Mean Severity of Illness 


Inuit (E) 2.20 0.97 428 2.06 0.68 404 
Indian (I) 2.16 1.27 236 2.01 0.85 228 
White (W) 1.52 0.83 262 1.50 0.72 261 
Mixed (M) 1.66 067 #463 1.66 0.67 63 


Differences between means! W,M<I,E p<0.05 W,M<l,E p<0.05 


'\Differences between means analyzed using oneway analysis of variance and employing Scheffe’s test for contrast and p<0.05. 
2This statistic should be read as follows: “Group E is significantly different from groups W and M and group 1 is significantly different from 
group W.” 


Table 8-21 
Health Indicator Variables Compared with Population Size, by Ethnicity 


Population 


<1000 People >1000 People 


Variable/Ethnic Group Mean S.D. N. Mean S.D. N. 
Health Score 

Inuit 90.25 14.66 363 88.40 21.04 65 
Indian 90.40 16.36 114 94.85 10.01 1211 
White 98.80 1.23 32 98.0 6.56 236 
Mixed 97.15 2.76 20 97.9 1.88 43 
Episodes of Iliness 

Inuit 10.18 4.247 363 7.69 4.71 652 
Indian 8.74 484 114 5.92 4.18 1212 
White 2.94 214 32 3.63 256 236 
Mixed 5.70 3.13 20 4.84 3.55 43 
Mean Severity of Illness 

Inuit 2.12 0.81 363 2.62 1.54 651 
Indian 2.27 1.37 114 2.06 1.19 121 
White 1.38 0.75 32 1.54 0.83 236 
Mixed 1.78 0.77 20 1.61 062 43 


Differences between means are statistically significant at: ' p<0.05; * <0.01 (Student t). 
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care. Thus the correct conclusion one must draw 
from these data is that instead of overutilization in 
the small communities there is underutilization in 
the larger communities. The data available would 
seem to support this conclusion, not necessarily for 
illness related health care, but rather for public 
health care utilization. Certainly the data support 
the recommendation that nurses working the larger 
centres actively seek out the families of infants and 
ensure that they receive adequate well baby care in 
the form of advice, growth monitoring and immuni- 
zation. 

The health indicators provide a means whereby 
we can illustrate the fact that good health is not 
derived solely by providing sufficient medical per- 
sonnel and facilities. The Inuit had the highest 
degree of utilization of health care facilities, yet 
this group had the worst overall health status. The 
White group utilized preventive health facilities 
slightly less than the Inuit yet it had a much higher 
level of health. The Indian group had an “in be- 
tween” health score yet it had the worst record of 
utilization of health care facilities. Clearly other 
factors play an important role in determining health. 
Further studies are necessary to explore the na- 
ture of these non medical determining factors. 

Why some infants get ill and others remain 
well is one of the main questions this study was 
designed to answer. The next chapter — Predictors 
of Mortality and Morbidity — attempts to answer 
this question and document those factors which 
have been statistically shown to be associated with 
various illnesses. 


SUMMARY AND CONCLUSIONS 


This chapter has reviewed the status of health 
care and morbidity among northern infants. Per- 
haps the most important finding is that very few 
infants had no access to primary medical care; in 
fact, for the most part the opposite was true — 
access to health care was easy and especially in the 
smaller settlements, well used. Unless warranted 
for reasons outside the mandate of this study, it 
appears that there is no need to increase dramati- 
cally the number or size of health care facilities in 
the smaller settlements of the NWT. As will be 
discussed below, there is a need to improve the 
pediatric expertise of the medical personnel staff- 


ing all levels of health care facility in the NWT. 

Another important finding is that among the 
three major ethnic groups, the Inuit infant had the 
greatest frequency of illness and also the greatest 
frequency of use of health care facilities, whereas 
the Indian infant had the second greatest frequency 
of illness but was generally last in the use of health 
care facilities for preventive services. The White 
infant tended to utilize preventive health care fa- 
cilities in a manner similar to that seen in South- 
ern Canada although, even with this group, 
differences existed between large and small com- 
munities with respect to frequency of WBC visits 
and completeness of immunization. 

A third general observation is that the fre- 
quency of health care visits varied considerably 
with administrative zone and settlement size. In 
isolated zones or small settlements, health care 
visits, immunization practices, and morbidity were 
all greater than in larger settlements. This was 
especially apparent for the Native groups and ap- 
plies to some degree to the White group as well. It 
must be remembered however that the health sta- 
tus, as measured by the composite index of health, 
for the most part was unrelated to the settlement 
size. The above observations suggest that (a) Indi- 
ans tend to underutilize preventive health care 
facilities and, (b) utilization of health care facilities 
is inversely related to settlement size. 

Immunization for the basic DPTP, was fairly 
well completed among the Inuit and White but less 
thoroughly in the Indian group. In all three major 
ethnic groups, less than one half completed the full 
series of immunizations. These statistics are cause 
for concern for all groups, but again especially for 
the Indian, in that immunization protects against 
illnesses which continue to be an ever present threat 
to life and future health. 

The frequency of morbidity varied greatly be- 
tween the ethnic groups with, when compared to 
White infants, the Inuit having three times and 
Indians nearly two times the number of morbid 
events in the first year. While it is felt by all mem- 
bers of the Committee that Native infants have a 
greater frequency of illness than White infants, the 
high frequencies seen, especially among Inuit in- 
fants, may be biased adversely because of health 
care utilization practices. Nevertheless, the statis- 
tics demonstrate a marked discrepancy in frequency 
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of illness between White and Native infants and 
underline the definite need for qualified medical 
professionals in all settlements of any size. Equally 
important, these statistics demonstrate that it is 
not only health care which determines health sta- 
tus, it is also the socio-cultural environment of the 
individual. 

There was a tremendous variety of types of 
illness, although the most common were infectious 
in nature. Many of the illnesses were simple and 
self limited, some, such as URI and otitis media 
appeared inevitable; others, such as scabies, were 
largely preventable; a small number were serious 
congenital heart or brain lesions which are private 
tragedies common to all mankind; a few, like men- 
ingitis, were acute medical emergencies requiring 
a high degree of suspicion, early diagnosis and 
rapid, definitive therapy. Pulmonary infections and 
gastrointestinal infections were common, especially 
among the Native groups, and constituted a dis- 
tinct hazard to health as was shown by the high 
number of infant deaths due to these illnesses. 

To suspect, diagnose, treat, refer when neces- 
sary, and follow up such a wide variety of pediatric 
problems requires an individual with more than 
passing acquaintance with child health. Indeed, 
any individual medical professional who practices 
in an isolated situation, needs to have some formal 
pediatrics training after graduation, training which 
should emphasize basic pediatric diagnostic and 
therapeutic skills. 

The larger hospitals of Yellowknife, Inuvik and 
Frobisher Bay often were places to which ill infants 
were referred. In these institutions there is a defi- 
nite need for physicians with interest and expertise 
in pediatric problems. 

In addition to adequately trained profession- 
als, there is the equally basic need of adequate 
numbers of professionals whose primary responsi- 
bility is child health — at the referral patient care 
level and at the public health level. When the data 
of this study were being collected there was no 
pediatrician in the NWT and, at the time of writing 
(1979) there is only one board-eligible pediatrician 
in Yellowknife. The data of this study clearly dem- 
onstrate the need for a consultant pediatrician, 
based in Yellowknife, but available to travel as 
needed to all northern communities, to deal with 
the more complex problems of child health. He 


should interact closely with physicians and public 
health nurses in active practice, and with the ma- 
ternal and child health consultants of the Depart- 
ment of National Health and Welfare. 

In order to provide adequate pediatric care, the 
facilities used must be of an acceptable standard. 
For the most part, there was little evidence that 
facilities were inadequate, relative to the general 
level of care that was expected to be provided. How- 
ever, this is an area that must periodically be modi- 
fied to meet changing demands. 

It is felt that in all nursing stations there should 
be a minimum of two residents nurses. Failing 
this, there should be at least one resident nurse 
and one well trained, cooperative, readily available 
community health worker. The basis for this is that 
should a nurse become ill, or should she have an 
acutely ill individual to manage, she will need ex- 
tra and competent help. Without this help, the 
nurse, over a fairly short period of time will become 
fatigued. Even with the best-intentioned nurse, a 
lack of a partner may cloud her judgement as to 
whether or not to admit an ill individual to the 
station. 


APPENDIX — INFANT 
HEALTH INDICATORS 


Number of Iliness Episodes 


This measure is the total number of illness 
episodes experienced by the child during his first 
year of life. All episodes are included, whether or 
not they required hospitalization. 

Due to the fact that each child’s morbidity file 
included all morbidity contacts, including follow- 
up visits, it was necessary to develop two proce- 
dures for identifying discrete illness episodes. First, 
if hospitalization occurred then all records gener- 
ated during the hospital stay, as well as those 
generated within three days prior to admission or 
within three days after discharge, were grouped 
together as a single illness episode. If the treat- 
ment was on an outpatient basis, then all records 
generated within a time period (usually fourteen 
days) equal to the estimated average duration of 
the most serious diagnosis (see below) were grouped 
together as a single illness episode. 

There are properties of the indicator which im- 
pair its usefulness. It omits mortality; thus an infant 


146 Between Two Worlds 


dying in the first month would have few illness 
episodes and would show up as being relatively 
healthy. Another shortcoming is that all illness 
episodes receive equal weight. For example, a 
month’s stay in the hospital with meningitis regis- 
ters the same degree of morbidity as a mild cold of 
three days duration. Failure to weight illness epi- 
sodes in terms of their relative severity results in a 
measure of infant health which is very crude in- 
deed. 

Serious problems arise from this because of the 
damaging effects of utilization bias. The child whose 
mother takes him to the nursing station or doctor’s 
office for every trivial complaint will appear to be 
much less healthy than the child who comes into 
contact with the health system only when seriously 
ill. Thus the number of illness episodes is less than 
adequate as a measure of infant health because it 
is incomplete. 


Mean Severity of Illness Episodes 


Another measure of infant health is the aver- 
age severity of the illness episodes the child experi- 
enced during his first year of life. Severity is 
measured on a continuous scale from zero, signify- 
ing the state of complete health, to ten, signifying 
the state of death. 

An attempt was made in this study to use the 
available information about each episode to derive 
a measure of episode severity. To this end a sample 
of 28 Edmonton pediatricians was asked to rate the 
relative severity of the 15 most common diseases of 
infancy seen among the infants of this study. These 
15 diseases constituted about 80 percent of the 
morbidity seen in this study. The pediatricians rated 
each disease on an eleven-point scale from zero to 
ten, for four different dimensions of severity: (1) 
the probability that the disease will be fatal if left 
untreated, (2) the probability that the disease will 
produce serious disability in later life if left un- 
treated, (3) the average amount of pain and dis- 
comfort suffered by the child during the illness and 
treatment, and (4) the average amount of disrup- 
tion of normal family life caused by the disease and 
the treatment. Separate ratings were made of dif- 
ferent age groups: infants less than one month of 
age and infants between one and twelve months of 
age. 

The end points of each scale were defined for 


the respondents as follows: (1) the probability of 
death: 0 = “no possibility of death,” 10 = “death is 
certain to occur,” 5 = “50 percent chance of death,” 
(2) the probability of serious disability: 0 = “no 
possibility of serious disability,” 10 = “serious dis- 
ability is certain to occur,” 5 = “50 percent chance of 
serious disability,” (3) pain and discomfort: 0 = “no 
pain or discomfort at all,” 10 = “unendurable pain,” 
(4) family disruption: 0 = “no disruption at all,” 10 
= “disruption equal to that which would have been 
caused by the death of the child.” 

Insofar as was possible, an attempt was made 
to define the two endpoints so that each scale would 
approximate a continuum from death to complete 
health. The value assigned to each disease would 
represent not only the relative severity of the dis- 
ease but also the “healthiness,” relative to the states 
of death and complete health, of a child who has 
the disease. 

There was substantial agreement among the 
pediatricians regarding the relative severity of these 
diseases. The inter-judge reliabilities were very 
high, ranging from .92 for the pain dimension to 
.98 for the probability of death dimension. Several 
pediatricians offered the advice that the four di- 
mensions of severity are of unequal importance, 
that the first two dimensions should be weighted 
more heavily than the last two. A 4-4-1-1 scheme 
was chosen as the most appropriate one. A severity 
score was then computed for each disease by taking 
the mean of the 28 pediatricians’ ratings for that 
disease, each of the four dimensions weighted ap- 
propriately. 

The severity scores were rounded to the near- 
est whole number, producing five classes of dis- 
eases with severity scores equal to 1, 2, 3, 4 and 8. 
A single pediatrician, typical of the general group, 
then assigned each disease not specifically assessed 
by the group to one or another of those classes. 
Thus every diagnostic code used by northern health 
personnel during the period of the study was as- 
signed a severity score. 

Illness episodes were then assigned severity 
scores according to the diagnoses present and ac- 
cording to whether or not they required hospital- 
ization. When an illness episode had only a single 
diagnosis and did not require hospitalization, it 
was assigned the severity score for that diagnosis. 
However if it required hospitalization its severity 
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value was increased by “1” on the assumption that 
illness episodes resulting in hospitalization are gen- 
erally more severe than episodes of the same dis- 
ease not requiring it. If the illness episode involved 
more than one diagnosis, then it was assigned a 
severity value equal to that of the most serious 
diagnosis plus “1” for each diagnosis with a sever- 
ity score of 2.0 or more. For example, a six month 
old child diagnosed as having otitis media, gastro- 
enteritis and pneumonia all at the same time would 
have received for this illness episode a severity 
value of 5. If the episode required hospitalization, 
the severity value would have been increased to 6. 
An upper limit of 8 was arbitrarily imposed on any 
illness episode, in order to prevent a few multi- 
disease episodes from achieving a severity value 
equal to or greater than death. 

Each illness episode a child experienced during 
the year was assigned a severity value ranging 
from 1 to 8, depending on the diagnosis involved 
and depending on whether or not the episode re- 
quired hospitalization. If the child died during the 
year, this episode was coded with a severity value 
of 10. 

There are several sources of uncertainty in this 
measure of health. First, there is considerable varia- 
tion in severity among cases with the same diagno- 
sis, variation which to a large extent is lost in this 
measure. 

A second possible source of measurement un- 
certainty is that pediatricians’ severity ratings, 
while highly reliable, were based on their experi- 
ence with an urban caseload consisting largely of 
White children. The relative severities of infant 
diseases might be quite different among Natives of 
isolated northern settlements. 

A third source of uncertainty is the arbitrary 
method of adjusting severity values for those ill- 
ness episodes with more than one diagnosis and for 
those which required hospitalization. It is likely, 
however, that the assumption upon which these 
adjustments are based, i.e. that severity increases 
with the number of different diagnoses involved 
and with hospitalization, is true in the majority of 
cases. Hence failure to make these adjustments 
would likely have resulted in even greater error. 

Utilization bias is present in this measure of 
health. Infants who visit the nursing station regu- 
larly for trivial health problems as well as for their 


more serious diseases will have a low average ill- 
ness severity, as compared to those infants who 
receive medical attention only when seriously ill. It 
is important to note that the utilization bias in the 
previous health measure, the number of illness 
episodes. While the propensity to use health ser- 
vices is positively associated with the total number 
of reported illness episodes, it is negatively associ- 
ated with the average severity of those episodes 
(data not presented in text). 

Finally, the average severity of illness episodes 
is inadequate as an overall measure of infant health 
because it excludes the total number of illness epi- 
sodes. Thus a child who experiences a single illness 
episode of moderate severity during the year will 
appear sicker than a child with a dozen moderately 
serious episodes and an additional dozen trivial 
episodes. The need to combine these two measures, 
the number of illness episodes and the severity of 
episodes, is clearly evident. 


Mean Duration of Illness Episodes 


A third partial measure of infant health is the 
mean duration of the illness episodes experienced 
by the child during the year. Of little use by itself, 
this measure will be useful only as a component of 
the composite measure described later in this ap- 
pendix. 

The 28 Edmonton pediatricians were asked to 
estimate the average duration, from first onset to 
the complete return to biological health, of each of 
the 15 common diseases of infancy alluded to above, 
under the assumption that treatment was under- 
taken successfully. The estimated duration for each 
disease was then computed by averaging the doc- 
tors’ estimates. A single pediatrician then provided 
estimates of duration for the less common diseases 
not included on the questionnaire. 

An illness episode with a single diagnosis which 
was treated on an outpatient basis was assigned a 
duration value equal to the pediatricians’ estimate 
for that diagnosis. If there was more than one diag- 
nosis, the duration value assigned was that of the 
most severe diagnosis. If the episode required hos- 
pitalization, the length-of-stay was chosen as the 
duration of the episode, except in the small minor- 
ity of cases in which length-of-stay was shorter 
than the pediatricians’ estimate. In those cases, 
the pediatricians’ estimate for the most severe 
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diagnosis was used, on the assumption that hospi- 
talization occurred during only a part of the epi- 
sode’s duration. If the child died during the year, 
an additional episode was coded with a duration 
equal to 365 minus his age in days at death. 

Mean duration of illness episodes, as a mea- 
sure of infant health, has many of the same 
measurement problems as mean severity. Intra- 
diagnosis variation is lost as all episodes with the 
same diagnosis are assumed to have the same du- 
ration. Chronic health problems of long duration go 
unrecognized except when hospitalization is 
lengthy. The pediatricians estimated the length of 
time necessary to restore to health White patients 
who live in Edmonton; their success under condi- 
tions in the North might not be achieved so quickly. 


Composite Index of Infant Health — 
The Health Score 


Each of the four measures of infant health de- 
scribed above is less than adequate because it is 
incomplete. The number of illness episodes excludes 
mortality and considers all episodes equally, ignor- 
ing variations in severity and duration among epi- 
sodes. The mean severity of illness episodes excludes 
the number and duration of episodes and is inad- 
equate in its inclusion of mortality. The mean du- 
ration of illness episodes is of little use as a measure 
of infant health since it excludes both the number 
and severity of illness episodes. 

The last measure of infant health is a compos- 
ite index combining mortality and morbidity, with 
the morbidity component embracing not only the 
number of illness episodes but also their severity 
and duration. Because it is complete, this compos- 
ite index is more valid as a measure of infant health 
than any of its components. 

How is such an index constructed? The most 
common approach to constructing mortality-mor- 
bidity measures of health has been to conceptual- 
ize health as a continuum stretching from the state 
of death at one pole to the state of complete health 
at the other, then to define a number of intermedi- 
ate health states lying between the two poles. In 
the case of infant health, for example, a child may 
be at home with a cold, at home with a mild case of 
pneumonia, in the hospital with a more serious 
case of pneumonia, or in the hospital, in critical 
condition, with meningitis. Each of these health 


states would occupy a different location on the con- 
tinuum. If it is possible to estimate how many days 
during the year a child spent in each health state 
and if it is possible to assign a value to each state 
representing its degree of health, then by summing 
these values across 365 days it is possible to obtain 
a total health score for the year or, dividing by 365, 
an average daily health score. 

Because most infants are in the state of com- 
plete health part of the year and a few are in the 
state of death part of the year, it is essential that 
the health values of the intermediate health states 
bear some logical relation to the values assigned to 
death and complex health. Thus, the endpoints of 
the severity scales were carefully defined so that 
“O” was associated as closely as possible with the 
state of complete health and “10” as closely as 
possible with the state of death. It is very difficult 
to justify any scheme for assigning relative health 
values to death and the other health states but 
these values must be assigned, either explicitly or 
implicity, if mortality and morbidity are to be com- 
bined in a single index (Torrance, 1973). 

The composite index is constructed according 
to the formula: 


Infant Health = [3650 - Xs Di) ] x 10/365 

| 
Where > = summation; Si = the severity of the ith 
episode; Di = the duration of the ith episode; and k 
= the number of episodes the child experienced 
during the year. 

If the child died, an episode of death with se- 
verity equal to 10 and duration equal to 365 less 
his age in days at death is included. The result is 
an index ranging from 0, in the case of a child who 
died at birth, to 100, in the case of a child who was 
free of illness every day of the year. 

According to this formula an illness episode 
involving ten days in the hospital with gastroen- 
teritis and otitis media together contributes roughly 
the same deviation from health as seven separate 
week-long colds. Each of these has the same effect 
upon the health index as five days in the state of 
death. If these appear not to be equivalent, then 
the validity of the composite index is open to ques- 
tion. 

The minimum score an infant could have would 
be 0; in this case he would have been stillborn. The 
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maximum score is 100 and would indicate perfect 
health, or no morbidity contacts, during the first 
year of life. The distribution of scores is markedly 
steered towards the higher values and it should be 
noted that a health score (i.e. a composite health 
index) of 80 denotes very poor health. As a rather 
unlikely hypothetical case, a child hospitalized with 
pneumonia continuously for eight months, would 
receive a health score of 80. 

Certain problems arise in the construction of 
the composite index. The outcome of a single early 
illness episode can have a profound effect on the 
child’s health score. If upon contracting a serious 
disease the young infant hovers near death for a 
while, eventually to recover, his health score will 
be damaged only slightly. But if his defences are 
not quite so strong and he succumbs, his health 
score will be near zero. Disease severity, as well as 
the values of all variables affecting health, may be 
vastly different. As a result much of the variation 
in this index, that very large part contributed by 
the small number of deaths, may be unexplainable 
no matter what set of explanatory variables is em- 
ployed. 

On the other hand, the reverse may also be 
true. When the few early deaths contribute such a 
disproportionate share of the variation in the health 
index, a chance association between the occurrence 
of death and an explanatory variable, one which 
arises out of the small number of early deaths in 
the sample, can obscure the true association be- 
tween that variable and infant health. 

For these reasons it was judged necessary to 
reduce the proportion of variation in the health 
index contributed by the deaths. This was accom- 
plished by establishing a floor of 80 for the index. 
All cases with a health score less than 80 were 
adjusted up to 80. This value was chosen because it 
marks a rough boundary between the health scores 
of children who lived and the scores of those who 
died. Only one death, an Inuit child, received a 
health score above 80 while less than three percent 
of those who survived the year received scores less 
than 80. Thus, even raised to 80, the health scores 
of children who died remained lower than the scores 
of children who survived. Mortality has not been 
eliminated from the index. 

This arbitrary adjustment undermines to some 
extent the careful rationale given above for the 


construction of the composite health index. How- 
ever, the index still remains more complete and 
hence more valid than any of its components. The 
adjustment procedure has simply minimized a po- 
tential source of false inferences. 

An advantage of the composite index of infant 
health is that utilization bias is minimized. The 
inclusion of severity weights in the index ensures 
that visits to the nursing station or doctor’s office 
for trivial complaints have only a small effect on 
health scores. Similarly, the omission of unreported 
illness episodes, which tend to be of low severity, is 
less serious when severity weights are employed. 
Therefore, although utilization bias cannot be com- 
pletely eliminated in any measure of health de- 
rived from utilization data, it is reduced to a 
minimum level in the composite index. 


Chapter 9 
Predictors of Mortality and Morbidity 


by C.W. Hobart 


INTRODUCTION 


The purpose of this chapter is to attempt to 
specify somewhat more comprehensively and pre- 
cisely the circumstances associated with death and 
with various illness conditions among the sample 
members. In order to accomplish this, correlation 
and regression analysis techniques are used. The 
procedure is generally to look at each indicator of 
death or illness in turn, for each ethnic group. The 
reasons for examining separately each ethnic group 
have been discussed before and relate basically to 
the very great differences in lifestyles and physical 
and social environments which commonly exist be- 
tween the Inuit, Indian, Mixed Ancestry, and White 
groups into which the sample was divided. 


PROCEDURES OF ANALYSIS 


The steps followed in the analysis are outlined 
below. The first step was to select the dependent 
and the independent variables. The mortality-mor- 
bidity indices used as criteria, or dependent vari- 
ables to be explained, are listed in Table 9-1. The 
background variables which were used in attempt- 
ing to explain the variance in each of these criteria 
for each of the ethnic sub-samples are listed in 
Table 9-2. 

The second step was to use factor analysis on 
several clusters of the background or independent 
variables for each ethnic group. The purpose of this 
was to discover the range of factors which affected 
these variables. Step three then involved identify- 
ing and selecting those independent variables which 
“loaded” or contributed most heavily to each factor, 
for each of the ethnic groups. This was necessary in 
order to include in the stepwise regression analysis 
only independent variables which were minimally 
redundant. The fourth step was to correlate the 
reduced lists of independent variables with the cri- 
terion variables. The fifth step was to screen these 
independent variables to eliminate those which cor- 
relate insignificantly with the criteria, in order to 
arrive at a short list of independent variables to 
use in the step regression analysis. Such a reduc- 


Table 9-1 
Mortality and Morbidity Indices Used in this Analysis 


The figure in brackets refers to the number of missing 
cases for each variable. 


1. Death Of INC INANE wecccccsiccccsnesseceapscscsndcneencnanaersennesacss [0] 
2. Number of Morbidity Visits to Health Facilities......... [0] 
3. Morbidity Score ...............-.ccccscssccssccccccescescencesssensenes [0] 
4. Number of Upper Respiratory Infections.................. [0] 
5. Number of Pneumonia Infections .....................ceeeees [0] 
6. Number of Chronic Bronchial Infections................... [0] 
7. Diarrhoea Infections .................-cccscccscssccscscscesscassenees [0] 
8. Otitis Media Infections ...................cescecsecccsecceeeeceeenes [0] 
G. Shied IAIGCUGMNS weciseesiea cee vesntecevssesntacsecesusersowsavcennseevince [0] 
10: SCabiS9S INFOCHONS nrisicccicsvsscsdsccnneccvsnwsadeseseeesecsasiwevens [0] 
11. Conjunctivitis ...........cccccccsscccesssessceseccersssseacssscssssosons [0] 
12. Incidence of Small Baby Status .............. eee eee ees [0] 
13. Incidence of Failure to Thrive Episodes. ................... [0] 


tion process was necessary because the computer 
program to complete the step-wise regression coef- 
ficients was able to use a maximum of only six 
independent variables in each “run.” It was per- 
formed separately for each dependent variable for 
each ethnic group. 

The sixth step was to run the step regression 
analyses, a separate analysis for each ethnic group 
and for each of the dependent variables listed above. 

In performing regression analyses there are 
two ways in which missing data can be handled. 
“Listwise deletion” involves deletion from the 
sample of all cases having missing data in any of 
the variables used in the analysis. “Pairwise dele- 
tion” involves deleting only those sample cases hav- 
ing missing data in either of the two variables 
involved in calculating the correlation coefficients 
used in the regression analysis. The former is the 
more statistically appropriate procedure but may 
result in very substantial erosion of sample size. 
For this reason pairwise deletion was used in the 
present analysis, although the missing data col- 
umns in Tables 9-1 and 9-2 show that the number 
of missing cases are considerably higher than they 
should be for some of the variables. Since the re- 
gression analysis is being used for purposes of ex- 
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Table 9-2 
Background and Other Predictor Variables Used in 
this Analysis 


The figure in brackets refers to the number of missing 
cases for each variable. Except where stated otherwise, 
the scaling is from low to high, or from non-occurrence of 
an event to occurrence of the event. 


01. Birthweight of Baby (Bwt Baby)................... ee eeeeees [12] 
02. Ethnicity of Baby (Eth Baby) .........eeeceeeeseseees [o}1 
03. Zone in which mother lived (Zone — Mo)................ [o]@ 
04. Population of mother’s place 

of residence (Pop Mo ReS) .................sssscccccsssssseeeees [1] 
05. Flights per week to settlement (Fl/wk-Sett) .............. [1] 
06. Hospital delay from settlement (hosp del)................ [0] 
07. Age of mother (Age Mo)..............ccccccecececeeceeeeeeseeseees [3] 
OS VAG eave ce sre ceacceere te sonsecuseaststu seavanesearsieabaetonsaonssene [95] 
09. Duration of breastfeeding (Dur Br F).................00 [208] 
10. Use of Vitamin Supplements (Vita) ...................08 [209] 
11. Use of Iron Supplements (Iron) ................cccccceeees [288] 
12. Number of other children (No oth child) ............... [159} 
13. Mother works (MO WOrKS) .............csssssssscssscrsrsecees [288] 
14. Mother’s years in hunting 

Camps (Mo-hunt Camp) ..............sssscsscecccressesssensens [313] 
15. Mother’s years of schooling (Mo-schooll) ............. [205] 
16. Father’s frequency of employment (Fa-emp) ....... [234] 
17. Father’s occupation (Fa Occup) ..............cccccsseees [286] 
18. Father’s number of months 

employment (Fa-Mo Empl)..............cccccsssesssessees [269] 
19. Father's years of schooling (Fa-school) ............... [286] 
20. Father's years in hunting camps (Fa-hunt camp) .[416] 
21. Total family earnings (Tot earn) ...............scccceceees [342] 
22. Receipt of welfare funds (Welfare) ....................00 [356] 
23. No. of bedrooms in the home (Bed/home)........... [218] 
24. Persons per bedroom (No/bed)..............ssssscccscreee [190] 
25. Has publicly supplied water supply (Pub Water) ..[195] 
26. Baby carried in amauti4 (Baby-Amauti) ............... [206] 


27. Mother’s consumption of alcohol (Mo-alcohol)..... [265] 
28. Father's consumption of alcohol (Fa-alcoholl) ...... [337] 
29. Father gets violent when drunk (Fa-vio drunk).....[398] 
30. Number of persons per 


household (No/household) ..............sssccesssssceeeeeees [183] 
31. Rating: crowdedness of house (Crowd/house) ....[219] 
32. Rating: cleanliness of house (Clean/house)......... [226] 
33. Rating: stress between relatives (Stress Rela) ....[285] 
34. Rating: child care (Child Care) .......eeeeeees [223] 
35. Well Baby Clinic visits (WBC) .............cesccsssessssseee [0] 
36. Prenatal Clinic visits (Prenat Clin)...............ccsssseeee [0] 


37. Denver Developmental score 
at 6 months (Den Dev) .........ccssceseresseseeseeeensees [694] 


38. Weight change in the mother (Mo-wt change) .....[353] 
BS, FOODION a ceca ienstirctunscesspavcncessecssrestcsentaaneccsesnevedodeyas [149] 
1Scaled White, Mixed, Eskimo, Indian. 

2Scaled Baffin, Keewatin, Inuvik, Mackenzie. 

3Scaled unskilled to skilled. 


4As used here the term refers to the traditional way of carrying 
the baby. 


planation of events rather than prediction of events, 
the use of pairwise deletion probably does not de- 
tract from the present analysis. 

The advantage of the step regression procedure 
is that it provides an indication of the independent 
contribution of each independent variable or “pre- 
dictor” to the variance of the criterion; first by 
computing the multiple regression equation for all 
the independent variables, and then successively 
extracting the variable which independently pre- 
dicts the highest proportion of the remaining unex- 
plained variance in the criterion. Thus this 
procedure automatically controls for the 
intercorrelation which may exist between independ- 
ent variables, since the R2 values (the “coefficients 
of multiple determination”) of the independent vari- 
ables provide an indication of the amount of vari- 
ance in the criterion which has been explained by 
the independent variables already utilized in the 
analysis. 

The result of the analysis is a series of indepen- 
dent variables ordered in terms of the strength of 
their independent relationship with the criterion, 
with “R2” figures ranging in size from .00 to a 
maximum of 1.00, which show the size of the inde- 
pendent relationship of the predictor with the cri- 
terion variables. A “+” or “-” sign indicates whether 
the relationship of the independent variable with 
the dependent variable is direct (positive), or in- 
verse (negative). 

The reader will recall from Chapter 8 that one 
of the characteristics of the morbidity data was 
that many of the infants in the study sample, and 
particularly the Inuit infants, had inordinately large 
numbers of illness-related visits. Also there was 
reason to suspect that these high frequencies were 
invalid in some unknown proportion of cases, the 
result of the tendency (1) of the mother to seek 
health care assistance when her baby had insignifi- 
cant symptoms, or (2) of the nurse to proceed in a 
cautious and perhaps “overreacting” ways at times, 
or (3) of the coding routine used which may at 
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times have been applied to code as multiple cases 
of the same condition that was in fact but a single 
illness. Depending on the situation, this may have 
led to over reporting or under reporting of certain 
illnesses. For example, in Chapter 8, under the 
section “The Nature of the Illness,” the potential 
for the underreporting of otitis media was discussed. 
If a child had chronic purulent otitis media and 
was seen frequently by the nurse, the record would 
show only treatment for one continuing illness. On 
the other hand, a child with the same illness, but 
seen by the nurse only infrequently, may well have 
been recorded as having separate bouts of the same 
illness. The effect on the child is the same, but the 
statistics for the two children are different. 

The only way of precisely separating those mor- 
bidity visits which were valid from those which 
were invalid would have been to return to the origi- 
nal data sheets, and recode the morbidity data. 
However, even this procedure would have been ef- 
fective only for the last of the three conditions 
noted above and even then only partially so. 

Accordingly the following empirical procedure 
had to be devised. The assumption is made that 
those cases showing no contact for a particular 
illness are probably generally valid, as are those 
cases showing a single contact for a particular ill- 
ness. Cases showing two contacts for a particular 
illness are perhaps more questionable, but are yet 
accepted at face value. Cases showing higher num- 
bers of contacts for a particular illness may be 
invalid for any of the reasons cited above. There- 
fore these cases were recoded so that three or more 
contacts were coded to have the same value. 

In the data analysis redundant step regression 
analyses were performed on the dependent vari- 
ables, first using the independent variables in the 
form in which they were originally coded, and sec- 
ondly when recoded as described in the paragraph 
above. The analysis which produced the higher pro- 
portion of explained variance was selected for the 
present discussion. The justification for this appar- 
ently pragmatic mode of selection is that where the 
frequencies were invalidly inflated, the error vari- 
ance in these frequency scores would be higher, 
and consequently the explainable variance would 
be lower. By contrast, where a higher proportion of 
the variance in the illness frequency scores was 
explained by the independent variables, it was be- 


cause the data incorporated less error variance. 
Thus selection of the coding/re-coding procedure 
which resulted in the higher proportion of explained 
variance seems justified because this was inevita- 
bly the one with the lower proportion of error vari- 
ance, and hence the more valid indicator of the 
morbidity condition in question. 

The sample sizes were such that there was no 
difficulty in performing separate regression analy- 
ses for the Inuit, Indian and White samples. How- 
ever the “Mixed” and “Other” components of the 
total sample were too small for separate regression 
analyses to be performed for each of them. Accord- 
ingly these two were pooled, and a single regres- 
sion analysis was performed. In the tables that 
follow, this component is identified as “Mixed.” 

In the following pages each mortality-morbid- 
ity index which was analyzed is considered in turn. 
First the findings for the total sample with respect 
to this criterion are presented and discussed. Then 
the findings for each of the four ethnic sub-samples 
are considered. 


GLOBAL INDICES OF HEALTH 
Mortality 


The first indicator to be considered is mortal- 
ity. Since there were only 49 deaths among the 
1178 infants in the total sample, this is not a very 
sensitive indicator. It becomes even less so when 
these deaths are spread across the ethnic groups 
for there was one death among the Mixed Ancestry 
babies, and only three among the White babies. 
Because there were so few Mixed Ancestry and 
White mortalities, no analysis of these rare deaths 
was attempted; however, an analysis was made for 
the total sample and for the Inuit and Indian sub- 
samples. 

The correlations of the independent variables 
with the mortality index for the total and the In- 
dian and Inuit sub-samples are available. No fur- 
ther reference is made to these correlations; 
however, they do provide a comprehensive listing 
of the strength of the individual relationships be- 
tween the background variables and infant mortal- 
ity in the NWT. 

The results of the regression analyses using 
mortality as the criterion for the total, Inuit, and 
Indian samples are found in Table 9-3. 
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The data show that for each of the three 
samples, survival of the infant is very poorly pre- 
dicted by the background data available to us. In 
the case of the best predicted sample (the Indian 
sample) only about 18 percent of the variance in 
the mortality criterion is predicted by the back- 
ground variables available. Proportions for the to- 
tal and the Inuit samples predicted are 13 percent 
and 13 percent respectively. 

In the total sample, the ethnicity of the baby 
accounted for only two percent of the variance in 
the mortality criterion. This seems significant in 
demonstrating that it is not ethnicity per se which 
is associated with high mortality. Generally the 
data point to the significance of consulting with the 
nurse, indexed by the number of well baby visits 
which the mother made, and of preventive care, 
indexed by taking vitamin supplements, in pre- 
venting infant mortality irrespective of ethnicity. 
These two variables together predicted two thirds 
of the explained variance in the survival criterion. 
Note however it is possible that all three of these 
relationships may be due to their correlation with 
age, since some infants may not have lived long 
enough to attend well baby clinics or to start taking 
iron and vitamin supplements. The rest of the ex- 
plained variance was predicted by low inverse as- 
sociations of the mother’s place of residence, and 
the number of bedrooms in the home with the mor- 
tality criterion. These suggest that infants from 
larger settlements and those living in larger homes 
have a very slight survival advantage as well. 

In the Indian sample, 18 percent of the vari- 


ance in mortality is predicted by the independent 
variables available. The most powerful predictor is 
the variable dealing with vitamin supplements. It 
is again inversely associated with the mortality 
criterion. The second most powerful is the number 
of bedrooms, followed by four more which explain a 
slight but significant amount of the variation in the 
criterion: the size of the mother’s place of resi- 
dence, the duration of breastfeeding, ingestion of 
iron supplements, and attendance at well baby clin- 
ics. All of these are inversely associated with the 
mortality criterion. 

In the Inuit sample, 13 percent of the variance 
in mortality is predicted by the independent vari- 
ables. The most powerful predictor is the variable 
dealing with the use of iron supplements and it is 
inversely associated with mortality. Again this is 
taken to be an index of the mother’s concern for the 
health of her child as reflected in her following the 
nurse’s advice. Four other variables, all inversely 
related to the criterion mortality, explain slight but 
significant amounts of variation in mortality: in- 
gestion of vitamin supplements, the number of bed- 
rooms in the home, and whether and how long the 
baby was carried in the amauti (inside the mother’s 
traditional parka). 

The pattern which emerges from these data is 
relatively consistent for all three samples although 
it is far from complete in terms of adequately ex- 
plaining why infant deaths occur in the Northwest 
Territories. The most important characteristic as- 
sociated with mortality of the baby appears to be 
the failure to obtain the advice of health care agents 


Table 9-3 


Proportions of Variance in the Mortality Criterion Predicted by 
Background Variables, by Ethnicity of Baby and Total Sample 


Inuit Indian 
02 Eth Baby 
04 Pop Mo Res —.0122 
09 Dur BrF —.013 
10 Vita ~—.014 —.070 
11 Iron —.091 —.016 
23 Bed/home —.013 —.055 
26 Baby-Amauti —.012 
35 WBC —.016 
Total .130 .182 


White 


Mixed Total 
+.0191 

—.010 

—.026 

—.013 


-.062 
.130 


'+ signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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such as nurses, or to utilize health care services as 
reflected by the use of vitamin and iron supple- 
ments. Inadequate housing, and living in a small, 
rather than a large, settlement are also associated 
with infant death. For the Inuit infants not to have 
a more traditional mother is also weakly associated 
with greater probability of mortality. 


Morbidity Visits 

A second global index used in this study was 
the number of morbidity visits of the child. The 
data in Table 9-4 show that 30 percent of the vari- 
ance in the total sample is explained by the predic- 
tors. 

The most powerful predictor is ethnicity, which 
explains 18 percent of the variance in the morbid- 
ity visits index or 60 percent of the total explained 
variance. Native children had more morbidity vis- 
its than White, and Inuit children had the most of 
all. The hospital delay factor is strongly and di- 
rectly associated with the criterion. Other directly 
but weakly associated variables are the number of 
persons per bedroom in the baby’s home, the num- 
ber of prenatal visits, and receipt of welfare funds. 


Between Two Worlds 


These data suggest the most morbidity visits in- 
volved Native children living in small isolated com- 
munities born to poor families in crowded homes 
and who had mothers attentive to the nurses’ in- 
structions. 

There are considerable differences between the 
ethnic groups in the amount of variation in this 
criterion which was predicted by the independent 
variables. The relationships were strongest for the 
Indian sample with 36 percent of the variance ex- 
plained, followed by the total sample with 30.4 
percent of the total variance explained, the Mixed 
Ancestry, (20 percent) the White 12 percent) and 
the Inuit (11 percent) samples. 

The most powerful predictor for the Indian 
sample was the hospital delay factor, indicative of 
geographical and (Southern Canadian) cultural iso- 
lation, followed by the indicator of alcoholic vio- 
lence in the father, the total family earnings, the 
use of iron supplements, number of children in the 
family, number of well baby visits, and the birth 
weight of the baby in that order. All were directly 
associated with morbidity with the exception of 
family earnings. Generally these data suggest a 


Table 9-4 


Proportions of Variance in Number of Morbidity Visits Predicted 


by Background Variables, by Ethnicity of Total Sample 


Inuit Indian White 
01 Bwt Baby +.0091 
02 Eth Baby 
03 Zone —WMo +.047 
06 Hosp del +.133 
07 Age Mo 
09 Dur BrF -.021 
11. Iron +.010 +.039 +.017 
12 Nooth child +.037 
14 Mo-hunt camp 
20 Fa-hunt camp 
21 Tot earn —,047 
22 Welfare +.018 
24 No/bed 
26 Baby-Amauti -.074 
29 Fa-vio drunk +.062 
35 WBC +.029 +.035 
36 Prenat Clin 
Total .108 356 .120 


Mixed Total 
—.029*2 
+.183 
+.067 
+.013 
+.085 
+.027 
+.027 
+.014 
+.024 
—.008 
+.040 
+.016 
.203 .304 


' + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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rather classical picture: those Indian children with 
more morbidity contacts are from the more isolated 
settlements, from poorer, larger families having 
alcohol problems and having less acculturated moth- 
ers. The two exceptions to the expected pattern are 
that the number of morbidity contacts is directly 
associated with the ingestion of iron supplements 
and with number of well baby contacts. One inter- 
pretation would be that mothers whose infants ex- 
perience more illness are more frequently urged by 
the nurses to give iron supplements and more fre- 
quently comply. They may also, more frequently 
take the baby to well baby clinics, perhaps because 
of greater concern for the state of the babies’ health. 
On the other hand, perhaps it is those infants with 
the most conscientious mothers whose illness most 
frequently becomes a matter of official record. A 
third possibility is that the iron supplement — if 
taken in the first two to three months of life — will 
predispose the infant to certain types of illness 
such as diarrhoea (see Chapter 7, Table 7-52). 

The second interpretation would definitely ap- 
pear to be the valid one in the cases of the Mixed 
Ancestry babies. The two most powerful predictors 
— iron supplements and attendance at well baby 
clinics — are both positively associated with num- 
ber of morbidity visits. The next two significant 
predictors are in the expected direction — birth- 
weight of the baby inversely related, duration of 
father’s experience in hunting camps directly re- 
lated — but in both the relationships are weak. 
Thus this pattern of relationships seems to suggest 
that it is perhaps the over-careful anxious mother 
whose baby has the most morbidity visits. 

For the White sample the most powerful pre- 
dictor is the isolation of the zone in which the 
family lived followed by the number of well baby 
visits. Both are directly related; this suggests again 
that it is the more anxiously careful mothers whose 
infants have the most morbidity visits. Ingestion of 
vitamin supplements is also directly associated with 
the number of morbidity visits. Duration of 
breastfeeding is inversely associated with number 
of morbidity visits, but the relationship is a rela- 
tively weak one. 

The pattern of relationships for the Inuit in- 
fants is generally weak. The strongest relationship 
shows an inverse relationship with carrying the 
baby in the Amauti — the mother’s parka — sug- 


gestive of the traditional practices of the less accul- 
turated settlements of the NWT. Use of iron supple- 
ments and receipt of welfare support are directly 
associated with morbidity visits, but weakly so. 


The Morbidity Score 


An attempt was made to create a “morbidity 
score” for each infant based on his total health 
record. It was felt this score would provide a rough 
index to compare total morbidity between infants. 
The method of construction of the morbidity score 
index involved weighting out-patient contacts less 
heavily than the number of days of in-patient care, 
but weighting the latter in such a way that lengthy 
hospital stays were weighted relatively less heavily 
per day than were hospital stays of up to two to 
three weeks. The reason for this was that in the 
cases of Native infants which have been evacuated 
from the North, the practice in Southern hospitals 
is commonly to retain them “over-long” in an at- 
tempt to insure that the baby is in very good health 
at the time that it is returned to the North. In such 
cases the latter days of hospitalization are not as- 
sociated with actual illness in the infant. 

The data showing the results of regression 
analysis of these morbidity scores with the back- 
ground variables used in this study are found in 
Table 9-5. 

These data show that morbidity scores are best 
predicted for the total sample, followed by the In- 
dian, the Mixed Ancestry, the White, and the Inuit 
sub-samples, just as in the case of the morbidity 
visits indicator. 

For the total sample, a total of 42.7 percent of 
the variance in the morbidity core criterion was 
predicted by the independent variables used. The 
most powerful predictor was ethnicity; which ex- 
plained 34 percent of the variance in the criterion. 
Native ethnicity was associated with greater mor- 
bidity than Mixed Ancestry or White ethnicity. The 
second most powerful predictor was the hospital 
delay factor (the amount of time that it would take 
to reach the hospital) which was directly associated 
with the criterion. This was followed by use of iron 
supplements and receipt of welfare funds, both di- 
rectly associated with the morbidity score. 

The background variables predicted 30 percent 
of the variance in the case of the Indian sub-sample. 
Here the most powerful predictor was the hospital 
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Table 9-5 


Between Two Worlds 


Proportions of Variance on Morbidity Score Predicted by Background Varlances, by Ethnicity of Baby 


Inuit Indian White 
01 
02 
03 
06 
09 
10 
11 
17 
20 
22 
24 
26 


29 


Bwt Baby 
Eth Baby 
zone — Mo 
Hosp Del. 
Dur BrF 
Vita 

Iron 

Fa Occup 
Fa-hunt Camp 
Welfare 
No/bed 
Baby-Amauti 
Fa-vio drunk 
35 WBC 

36 Prenat Clin 
Total 


—.015 
+.129 
~.023 


+.015 
—.022 
+.019 
—.011 +.065 


—.007 


+.014 


+.047 
—.011 
—.077 


+.126 
+.027 
.204 


+.034 


.133 .305 


Mixed Total 
-—.0372 
+.3441 
+.032 
+.069 +.012 
+.012 
+.023 
+.015 
+.011 
+.105 
+.012 
245 427 


1 + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 


delay factor, followed by use of iron supplements, 
receipt of welfare, and prenatal visits, all directly 
associated with the criterion. Duration of breast- 
feeding and the level of the father’s occupation 
were both weakly and inversely associated. Again 
these Indian data conform to the expected pattern 
of the association of greater illness with isolation 
and poverty. Taking iron supplements and the 
number of prenatal visits are again associated, not 
with low but, with high morbidity scores. 

The table shows that about 24 percent of the 
variance in the criterion was predicted for the Mixed 
Ancestry sample. Generally, the data show much 
the same pattern as in the case of the morbidity 
visit data, suggestive that perhaps it is the infants 
of the more anxious, over-careful mothers who have 
the highest morbidity scores. Thus again the stron- 
gest relationships are direct relationships with the 
number of well baby care visits and use of iron 
supplements. Only thereafter are found relation- 
ships such as would be expected, an inverse rela- 
tionship with birth weight, a direct relationship 
with the father’s years of living in hunting camps, 
and a weak direct relationship with tendencies to- 
ward drunken violence in the father. 

About 21 percent of the variance in the crite- 


rion was predicted by the independent variables in 
the case of the White sample. The strongest rela- 
tionships are again direct ones between morbidity 
scores and attendance at well baby clinics, number 
of prenatal contacts, and use of iron supplements. 
As expected, the relationship with duration of 
breastfeeding, though slight, is negative. Another 
expected, but very weak relationship was with the 
zone in which the mother lives; mothers in the 
more isolated zones have infants with somewhat 
higher morbidity scores. Thus these relationships 
for the White sample members tell us nothing sig- 
nificant concerning the broad conditions under 
which illness is more frequent in the White babies. 

Only 13.3 percent of the variance in the crite- 
rion was predicted for the Inuit sample. The major 
implication of the data with respect to the morbid- 
ity scores of the Inuit infants is that it is the more 
traditional mothers, from the less isolated loca- 
tions, whose infants have lower morbidity scores. 
Thus carrying the baby in the amauti is inversely 
associated with the criterion, while hospital delay 
was directly associated. Use of iron supplements is 
inversely related as one would expect, though mini- 
mally. Use of vitamin supplements is directly re- 
lated to the criterion however and the crowding 
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index is inversely related. Thus, 13.5 percent of the 
variance is explained in toto, but in the case of the 
last two variables, predicting 3 percent of the vari- 
ance, the relationship is paradoxical. 


DATA FOR SPECIFIC MORBIDITY 
CATEGORIES 


When we turn to the data showing the relation- 
ships between the specific disease categories and 
the background variables, the patterns found in 
this study are generally similar but in many cases 
more distinct than those reported above. 


Upper Respiratory Infections 


The data in Table 9-6 show the relationship 
between the background variables and upper res- 
piratory infections in the study sample. 

The relationships are best explained in the 
Mixed Ancestry and Inuit sub-samples followed by 
the total sample and the Indian and the White sub- 
samples. 

The data for the total sample show that about 
two thirds of the 30 percent total explained vari- 
ance is predicted by the ethnicity of the child. Car- 
rying the baby in the traditional way was strongly 
and inversely associated with the criterion and there 


Table 9-6 


was a weak inverse relationship with the size of 
the mother’s place of residence. There was a weak 
positive relationship with use of vitamin supple- 
ments; this may reflect a tendency for those who 
are careful in following the nurse’s nutritional ad- 
vice to seek the help of health care agents when 
their infants have respiratory infections. 

The data for the Mixed Ancestry sub-sample in 
Table 9-6 show that 42 percent of the variance in 
the criterion was predicted for this sub-sample. 
The most powerful predictor was that of carrying 
the baby in the traditional way; this was inversely 
related to the criterion. The next best predictor was 
the number of well baby visits to the nursing sta- 
tion made by the mother and baby, and which was 
directly related. The crowding index (number of 
persons per bedroom) was weakly and inversely 
related to the criterion, while the number of years 
spent by the mother in hunting camps was directly, 
but very weakly, related. Generally these data sug- 
gest that among Mixed Ancestry children the inci- 
dence of this disease was inversely associated with 
traditional child care practices and with crowding, 
and was directly associated with the tendency to 
take the child to the nursing station, no doubt 
resulting in the tendency for milder causes to be- 
come a matter of official record more commonly 


Proportions of Variance in Number of Upper Respiratory Infections Suffered by Sample Babies Explained by 


Background Variables, by Ethnicity of Baby 


Inuit Indian White 
02 Eth Baby 
04 Pop Mo Res —.155¢ 
09 Dur BrF —.024 —.076 ~.015 
10 Vita 
13 Mo works +.009 
14. Mo-Hunt Camp 
17 Fa Occup +.044 
18 Fa-Mo Empl -—.070 
24 No/oed +.011 
26 Baby-Amauti —.221 
29 Fa-vio drunk —.025 
35 WBC +.099 +.049 
36 Prenat Clin +.010 
Total .388 347 


Mixed Total 
+.2021 
—.013 
+.011 
+.013 
—.034 
—.262 -.073 
+.110 
419 299 


' + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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among these infants than among infants of moth- 
ers less oriented toward use of the nursing station 
resource. 

The relationships for the Inuit sub-sample show 
that 19 percent of the variance in the criterion was 
predicted for this sub-sample and that the pattern 
of relationships is very similar to that for the Mixed 
Ancestry sub-sample. Again the strongest predic- 
tor was that of carrying the baby in the amauti 
which was inversely related to the criterion. The 
next strongest predictor was that a number of well 
baby visits which was directly related. The level of 
the father’s occupation and duration of breastfeeding 
were both weakly and inversely associated with 
the number of upper respiratory infections suffered 
by the baby. All of these relationships are quite in 
accord with prior expectation. 

The data show that for the Indian sub-sample 
35 percent of the variance in the criterion was 
predicted and again the relationships are generally 
as expected. Upper respiratory tract infections were 
very strongly and inversely associated with the 
size of the mother’s place of residence, duration of 
breastfeeding, and with the number of months that 
the father was employed during the preceding year. 
The number of respiratory infections was rather 
weakly and inversely associated with the father’s 
tendencies toward violent drunkenness, and weakly 
and directly associated with the crowding index 
and with the number of prenatal visits which the 
mother made to the nursing station. Thus settle- 
ment size, reflective of good access to medical facili- 
ties, prolonged nursing, and a good level of wage 
income are associated with low incidence of respi- 
ratory infections in this Indian sample. 

With only 7 percent of the variance explained, 
the White sample showed the weakest pattern of 
relationships between the background variables and 
the number of upper respiratory infections suffered 
by the baby. The data show that such infections are 
most strongly directly associated with number of 
well baby visits and with employment of the mother. 
The criterion is inversely associated with duration 
of breastfeeding, but very weakly. 


Pneumonia 


The pattern of relationships for pneumonia 
(Table 9-7) shows that this condition is much less 
well predicted by the independent variables than 


was the upper respiratory infection variable. 

The relationships are strongest for the Indian 
sub-sample, followed by the Mixed Ancestry sub- 
sample, the total sample, the Inuit, and the White 
sub-samples, in that order. 

The data on the total sample show that 21 
percent of the variance in the criterion was pre- 
dicted; of this, ethnicity of the baby accounted for 
14 percent. Lengthy breastfeeding of the infant 
and carrying it in the amauti were both inversely 
associated with pneumonia infections, while receipt 
of welfare funds and the number of other children 
in the family were weakly but positively associated 
with the criterion. 

The data for the Indian sub-sample show that 
30 percent of the variance in the pneumonia inci- 
dence data was predicted by the independent vari- 
ables. The strongest relationship is the inverse one 
between the criterion and carrying the baby on the 
mother’s back. Presence of other children in the 
home, receipt of welfare funds, and tendencies to- 
ward drunken violence are directly associated with 
the criterion, while duration of breastfeeding, level 
of the father’s occupation, and the number of per- 
sons in the house are all inversely associated with 
the criterion. Generally these data suggest that 
low incidence of pneumonia is found in larger house- 
holds where more traditional forms of baby care 
are practised, but where there is adequate income 
and not too many other children in the home. 

Among the Mixed Ancestry sub-sample, 23 per- 
cent of the variance in the criterion was predicted 
by the independent variables. The strongest rela- 
tionship is an inverse one with father’s consump- 
tion of alcohol. The reason for this is probably that 
it is the more affluent fathers who drink more and 
whose infants are sick with pneumonia less often. 
(Note that family earnings was not one of theinde- 
pendent variables used in this analysis.) Phneumo- 
nia is also directly associated with the numberof 
previous pregnancies of the mother, her numberof 
prenatal visits, and the father’s years spent ina 
hunting camp. A positive relationship was found 
with employment of the mother and an inverse 
relationship with rated cleanliness of the house. 
These latter relationships are all as anticipated. 

The data show that for the Inuit sub-sample 20 
percent of the variance in the incidence of pneumo- 
nia is predicted by the independent variables. As 
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Table 9-7 


Proportions of Variance in Number of Pneumonia Infections Suffered by Sample Babies Explained by Background 


Variables, by Ethnicity of Baby 


Inuit Indian White 
02 Eth Baby 
08 Gravida 
09 Dur BrF —.016 —.0372 —.008 
11° Iron +.025 
12 Nooth child +.047 
13 Mo works 
17 FaOccup ~.010 
20 Fa-hunt camp 
22 Welfare +.042 +.031 
25 Pub Water +.017 
26 Baby-Amauti -.132 -.110 
28 Fa-alcohol 
29 Fa-vio drunk +.015 
30 No/household +.009 —.028 
31 Clean/House 
36 Prenat Clin 
Total .199 .295 .033 


Mixed Total 
+.1391 
+.038 
—.025 
+.006 
+.013 
+.035 
+.012 
—.027 
—.083 
—.021 
+.039 
229 .209 


1 4 signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 


with the Indian sub-sample the strongest relation- 
ship, an inverse one, is with carrying the baby in 
the amauti. The criterion is also directly associated 
with receipt of welfare funds and with the crowd- 
ing index, and inversely associated with duration 
of breastfeeding. The latter two relationships, 
though statistically significant, are very weak ones. 
The basic pattern is in accord with expectation; 
generally the data show that among the Inuit and 
Indian sub-samples it is the households with more 
income and those which practice traditional child 
care methods which offer the best protection against 
pneumonia. 

The data for the White sample show that only 3 
percent of the variance in incidence of pneumonia 
is predicted by independent variables. Pneumonia 
incidence was found to be directly associated with 
taking iron supplements and inversely associated 
with duration of breastfeeding. 


Chronic Bronchitis 


Data on the relationships between incidence of 
chronic bronchitis and the background variables used 
in the regression analysis are found in Table 9-8. 


These data show that incidence of chronic bron- 
chitis infections are best predicted for the Mixed 
Ancestry sub-sample, followed by the Indian, the 
White, and the Inuit sub-samples in that order. It 
is least well predicted for the total sample. 

The data for the total sample show that only 5 
percent of the variance in the criterion is predicted 
by the independent variables. Ethnicity predicted 
only 1.6 percent of the variance in the criterion. 
Duration of breastfeeding is weakly and inversely 
associated. Receipt of welfare funds has a weak 
direct relationship with the criterion. 

The data in the table show that for the Mixed 
Ancestry sub-sample 24 percent of the variance in 
the chronic bronchitis infection index is predicted 
by the independent variables. There are many sig- 
nificant predictors but none are very strongly asso- 
ciated with the criterion. A direct relationship with 
the chronic bronchitis index was found for number 
of previous pregnancies, mother’s years in a hunt- 
ing camp, and carrying the baby in the traditional 
fashion. Inverse relationships were found with 
father’s number of months of employment, the 
crowding index, father’s consumption of alcohol, 
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Table 9-8 


Between Two Worlds 


Proportions of Variance in Number of Chronic Bronchitis Infections Suffered by Sample Babies Explained by 


Background Variables, by Ethnicity of Baby 


Inuit Indian 
02 
03 
08 
09 
13 
14 
17 
18 
21 
24 
25 
26 
28 


Eth Baby 
Zone Mo 
Gravida 

Dur Br F 

Mo works 
Mo-hunt camp 
Fa Occup 
Fa-Mo Empl 
Welfare 
No/bed 

Pub Water 
Baby-Amauti 
Fa-alcohol 
29 Fa-vio drunk 
32 Clean/house 
Total 


—.027¢ —.037 
—.011 
—.010 


+.031 
-—.015 

+.017 
—.008 —.110 
+.015 


.061 .220 


White 


+.026 


—.022 
+.016 


.064 


Mixed Total 
+.016! 
+.040 
—.023 
+.028 
—.028 
+.011 
~.046 
+.031 
—.019 
—.025 
—.021 
238 .050 


1 + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 


father’s tendencies toward drunken violence, and 
rated cleanliness of the house. Generally these data 
suggest that low incidence of chronic bronchitis is 
experienced by infants from more affluent and un- 
crowded homes. These infants have more accultur- 
ated mothers who have had few pregnancies and 
fathers who drink. 

For the Indian sub-sample 22 percent of the 
variance in the bronchitis infection index is pre- 
dicted by the independent variables. The strongest 
relationships are the inverse relationship with du- 
ration of breastfeeding and the direct relationship 
with receipt of welfare funds. The level of the father’s 
occupation and carrying the baby in the traditional 
way were also inversely associated with the crite- 
rion. However, having a public water supply and 
father’s tendencies toward drunken violence were 
directly associated with the criterion. With the ex- 
ception of the weak relationship with having pub- 
licly supplied water, an observation which is 
discussed later in this chapter, these relations are 
generally expected. 

Only 6 percent of the variance in the bronchitis 
infection index was predicted by the independent 
variables for the Inuit sample. The data in the 


table show that chronic bronchitis was inversely 
associated with the duration of breastfeeding, the 
crowding index, the father’s years of experience in 
hunting camps, and carrying the baby in the amauti. 
All are expected relationships. 

Among members of the White sample, only 6 
percent of the variance in the criterion was pre- 
dicted by the independent variables. The data in 
the table show that chronic bronchitis was associ- 
ated directly with residence in the more isolated 
zones, and employment of the mother, and inversely 
with duration of breastfeeding. All of these are 
weak relationships. 


Diarrhoea 


The data in Table 9-9 show that variation in 
incidence of diarrhoea infections was very well pre- 
dicted by the independent variables for the Mixed 
Ancestry sub-sample, poorly predicted for the In- 
dian sub-sample, and very weakly predicted for the 
Inuit and White sub-samples and the total sample. 

The data show that 5 percent of the variance in 
the criterion for the total sample was predicted by 
ethnicity of the baby. The only other significant 
predictor was the tendency of the father toward 
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Table 9-9 


Proportions of Variance in Number of Diarrhoea Infections Suffered by Sample Bables Explained by Background 


Variables, by Ethnicity of Baby 


Inuit Indian 
02 Eth Baby 
09 Dur BrF 
12 Nooth child 
14 Mo-hunt camp 
15 Mo-school 
18 Fa-Mo Empl 
24 No/bed ~.031 
25 Pub Water -.021 
26 Baby-Amauti -—.006 
28 Fa-alcohol 
29 Fa-vio drunk 
30 No/household 
36 Prenat Clin 
Total .056 125 


+.028 


+.012 
+.054 
—.029 


White 


—.017 


—.008 


+.020 


Mixed Total 
+.0501 
—.0822 
+.049 
—.041 
+.020 
—.093 
1.283 +.010 
568 .060 


| + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 


drunken violence, which was directly associated 
with the criterion. 

Among the members of the Mixed Ancestry 
sub-sample no less than 57 percent of the variance 
in the criterion was predicted by the independent 
variables. The best predictor of diarrhoea infec- 
tions was also the father’s tendency toward drunken 
violence, a direct relationship which predicted about 
half of the explained variance. Crosstabulation 
analysis shows that this tendency is more charac- 
teristic of Native than of White fathers of these 
Mixed Ancestry babies (data not shown). Duration 
of breastfeeding was rather strongly and inversely 
associated with the criterion as was number of 
months of father’s employment and the father’s 
consumption of alcohol. The latter variable serves 
to index some measure of affluence and/or White 
status in this context. A high incidence of diar- 
rhoea infections was directly associated with 
mother’s years in a hunting camp and with the 
crowding index. 

Generally these data suggest that a low inci- 
dence of diarrhoea infections is associated with less 
crowded home situations in which the father has 
steady employment and consumes moderate 
amounts of liquor, while the mother had few years 
in hunting camps and nurses the baby for a long 


period. As noted earlier, we suspect that the rela- 
tionship with alcohol consumption is explained by 
affluence and by the fact that most of the drinking 
fathers were White. Mixed Ancestry infants having 
White fathers may experience less incidence of di- 
arrhoea than such infants having Native fathers, 
because of income differentials, a suggestion sub- 
stantiated by a correlation of .22 (not shown in the 
table) between the criterion and number of months 
that the father was employed. 

The data in the table show that 12.5 percentof 
the variance in incidence of diarrhoea infections 
among Indian infants was predicted by the inde- 
pendent variables. In this sample, incidence of di- 
arrhoea was directly associated with alcohol 
consumption, drunken violence in the father, and 
with having many children in the home. It is in- 
versely associated with the crowding index. What 
the explanation should be for this latter inverse 
relationship or for the fact that it contradicts the 
relationship with number of children in the family 
is not known. The correlation coefficients are of 
about the same order of magnitude, -.19 and +.20 
respectively (not shown in the table). 

The data show that only 5.6 percent of the 
variance in incidence of diarrhoea infections among 
Inuit infants was predicted by the independent 


162 


variables. The criterion is inversely associated with 
the total number of people in the household and 
with having publicly rather than privately sup- 
plied water. 

In the White sample, only 4.5 percent of the 
variance in the criterion was predicted. Diarrhoea 
is associated inversely with the mother’s schooling 
and the crowding index and directly with the num- 
ber of well baby clinics attended. 


Otitis Media 

The data in Table 9-10 show that variation in 
incidence of otitis infections was best predicted for 
the Inuit and Indian sub-samples, followed by the 
total sample, the Mixed Ancestry and White sub- 
samples. 

About 15 percent of the variance in this crite- 
rion was predicted by the ethnicity of the baby in 
the total sample data with infection rates higher 
among Native babies. There was a rather strong 
and inverse relationship between carrying the baby 
in the amauti, and a much weaker inverse relation- 
ship with the mother’s educational level. 

Note that while duration of breastfeeding is 
significantly related to the criterion for all of the 
sub-samples it was not significantly related to the 
total sample. The explanation is that ethnicity 
serves to mark the relationship. Thus White moth- 
ers tend to nurse their babies more briefly than do 
Native mothers, but their children less frequently 
suffer from otitis media. 


Table 9-10 


Between Two Worlds 


The data show that in the Inuit sub-sample the 
independent variables predicted 24 percent of the 
variance in the criterion. Carrying the baby in the 
amauti was inversely associated with the otitis me- 
dia index and predicted more than two thirds of the 
explained variance. Duration of breastfeeding and 
level of the father’s occupation were also inversely 
associated, while receipt of welfare funds was di- 
rectly associated with the criterion. These relation- 
ships show that low incidence of otitis media is 
associated with traditional child care procedures 
and with a good income from wage or salaried 
employment. 

Twenty three percent of the variance in the 
otitis media criterion was predicted for the Indian 
sub-sample by the independent variables as well. 
The pattern of relationships is generally similar to 
that for the Inuit sub-sample. Carrying the baby in 
the traditional way again predicted more than two 
thirds of the explained variance, again followed by 
duration of breastfeeding, both inverse relation- 
ships. Receipt of welfare funds and drunken vio- 
lence in the father were directly associated with 
the criterion. Both of these relationships are ex- 
pected ones and suggest the same pattern of rela- 
tionships found for the Inuit sub-sample. 

The data show that for the Mixed Ancestry 
sub-sample 8 percent of the variance in the inci- 
dence of otitis media was predicted by the indepen- 
dent variables. All of the relationships are very 
weak. Direct relationships with the criterion were 


Proportions of Variance in Number of Otitis Media Infections Suffered by Sample Babies Explained by Background 


Variables, by Ethnicity of Baby 


Inuit indian White 
02 Eth Baby 
09 Dur BrF —.0362 —.036 -—.011 
14 Mo-hunt camp 
15 Mo-school +.010 
17 Fa Occup —.031 
18 Fa-Mo Empl 
20 Fa-hunt camp 
22 Welfare +.012 +.029 
26 Baby-Amauti -.166 -.166 
29 Fa-vio drunk 
Total 245 231 021 


Mixed Total 
+.1511 
—.008 
+.015 
—.011 
~.010 
-.013 
~.017 —.048 
+.015 
.078 .210 


1 + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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found for the number of years the mother spent in 
hunting camps and drunken violence in the father. 
Inverse relationships were found with carrying the 
baby in the traditional way, duration of breast- 
feeding, the number of months the father was em- 
ployed, and the number of years he had lived in 
hunting camps. These relationships suggest that 
the lowest infection rates are found among infants 
having mothers who follow traditional baby care 
practices but who have not lived long out of the 
settlement, and having White fathers who are con- 
sistently employed. 

The data for the White sample show that only 2 
percent of the variance in the criterion was ex- 
plained. Duration of breastfeeding was inversely 
associated with the criterion, and, surprisingly, level 
of the mother’s education was directly associated 
with the criterion, but the relationships are so weak 
as not to merit attention. 


Skin Infection 


The data found in Table 9-11 show that the 
relationships between the independent variables 
and the incidence of skin infections were weak for 
most of the sub-samples. 

The data were strongest for the Indian sub- 
sample, followed by the Mixed Ancestry group, the 
total sample, and the Inuit sub-sample. No regres- 
sion analyses were run for the White sample be- 
cause the incidence of skin infections was very low 


Table 9-11 


among babies in this group. The data show that 
about 10 percent of the variance in the criterion 
was predicted for the total sample. Native ethnicity 
predicted almost 9 percent of the total variance 
and mother’s level of education was inversely asso- 
ciated with incidence of skin infections. 

About 24 percent of the variance in the crite- 
rion was predicted by the independent variables in 
the case of the Indian sub-sample. Incidence of 
skin infections is inversely associated with carry- 
ing the baby in the traditional way, father’s occu- 
pation level, the number of persons per bedroom, 
and with mother’s consumption of alcohol. There 
seems to be no explanation for this latter relation- 
ship. It is directly associated with having a public 
water supply and with father’s consumption of al- 
cohol. 

The reader will note that the direct relation- 
ship of the criterion with having access to a public 
water supply is contrary to expectation and to the 
findings of other studies. The explanation for this 
anomalous finding may be that public water sup- 
plies are more commonly found in larger settle- 
ments; settlements where traditional practices and 
social controls have more often broken down, and 
where, because of easier access to liquor supplies, 
chronic problem drinking is more commonplace. 
These are conditions under which child neglect may 
be more common and may lead to elevated inci- 
dence of skin infections in babies. Thus it is pos- 


Proportions of Variance in Number of Skin Infections Suffered by Sample Babies Explained by Background 


Varlables, by Ethnicity of Baby 


Inuit Indian 
02 Eth Baby 
12 No oth child 
14 Mohuntcamp -.019 


15 Mo-school 

17 Fa Occup —.050 
24 No/bed —.011 
25 Pub Water +.038 
26 Baby-Amauti +.064 
27 WMo-alcohol —.008 —.060 
28 Fa-alcohol +.014 
32 Clean/house —.014 

Total .041 .237 


White 


Mixed Total 
+.0871 
—.0242 
—.032 
-—.012 
-.009 
—.028 
+.011 
.104 .099 


1 + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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sible that the variable “access to public water sup- 
ply” is here functioning as an index of these condi- 
tions. 

Only 10 percent of the variance in the criterion 
is predicted for the Mixed Ancestry sample. The 
data show that skin infections are inversely associ- 
ated with the mother’s years in a hunting camp, 
the presence of other children in the home, and 
carrying the child in the traditional way. These 
relationships suggest that Mixed Ancestry children 
whose mothers have lived in the bush, have larger 
families, and care for the child in more traditional 
ways have fewer skin infections, perhaps because 
these mothers have learned cleanliness patterns 
under more primitive conditions. As we have noted 
before liquor consumption by the father probably is 
reflective of White status and/or greater affluence. 
Why it is weakly but directly associated with inci- 
dence of skill infections is not known. 

Only 4 percent of the variability in the criterion 
is predicted by the background variables for the 
Inuit babies. Skin infections were weakly and in- 
versely associated with the mother’s years spent in 
hunting camps, with liquor consumption by the 
mother, and with the rated cleanliness of the house. 


Scabies Infections 


Table 9-12 shows that even less of the variance 
in scabies infections was predicted for the samples 
under consideration than in the case of skin infec- 
tions. 


Table 9-12 


The strongest relationship was found for the 
Indian sub-sample, followed by the Mixed Ancestry 
sub-sample and the total sample. No significant 
relationships were found in the cases of the White 
and the Inuit sub-samples. 

The data for the total sample show that only 5 
percent of the variance in the scabies infection cri- 
terion was predicted by the independent variables. 
There were only two such predictors; Native eth- 
nicity which explained about 2 percent of the vari- 
ance, and number of months the father was 
employed which was inversely associated with the 
criterion. 

The data show that 10 percent of the variance 
in the criterion was predicted for the Indian sub- 
sample. Among the Indian infants, scabies infec- 
tion is directly associated with living in remote 
settlements, receipt of welfare funds, and with the 
presence of other children in the home. It is in- 
versely associated with the father’s occupation level. 

These relationships, though weak, suggest that 
among the Indian sub-sample, scabies infection is 
associated with poverty and with large families 
living in more isolated settlements. 

Only 5 percent of the variance in the scabies 
infection data was predicted by the independent 
variables for the Mixed Ancestry sub-sample. 
Among the Mixed Ancestry babies, scabies infec- 
tion is weakly and inversely associated with years 
spend by the mother in hunting camps, the pres- 
ence of other children in the home, and carrying 


Proportions of Variance in Number of Scabies Infections Suffered by Sample Babies Explained by Background 


Variables, by Ethnicity of Baby 


Inuit Indian 
02 Eth Baby 
06 Hosp del +.055 
12 Nooth child +.010 
14 Mo-hunt camp 
17 FaOccup —.016 
18 Fa-Mo Empl 
22 Welfare +.021 
26 Baby-Amauti 
Total .102 


White 


Mixed Total 
+.0241 

~.0172 

—.022 
—.027 

-.011 
.050 .051 


' + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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the child in the traditional way. There were no 


significant relationships for the Inuit or the White 
sub-samples. 


Conjunctivitis Infections 


The data in Table 9-13 show that the number 
of conjunctivitis infections is poorly predicted by 
the background variables for all of the samples and 
particularly for the White sub-sample and the total 
sample. 

This disease condition is best predicted for the 
Indian, followed by the Mixed Ancestry and the 
Inuit sub-samples. The total sample data show that 
only 2 percent of the variance in the criterion is 
predicted by the background variables. Conjuncti- 
vitis infection is statistically significantly and di- 
rectly associated with Native ethnicity, and in an 
inverse manner with carrying the baby in the tra- 
ditional way. 

The Indian data show that 15 percent of the 
variance in the criterion is predicted by the inde- 
pendent variables. These data show that the crite- 
rion is strongly and inversely associated with 
carrying the baby in the traditional way, and is 
weakly inversely associated with size of the moth- 
er’s place of residence. It is directly associated with 
liquor consumption and with drunken violence in 
the father. 


Table 9-13 


About 12 percent of the variance in the con- 
junctivitis infection data is predicted by the inde- 
pendent variables for the Inuit sample. The Inuit 
data show that there are small inverse relation- 
ships between conjunctivitis infection and carrying 
the baby in the amauti, duration of breastfeeding, 
the father’s frequency of employment, the number 
of persons in the household, and the child care 
rating. Thus for both Native groups, and particu- 
larly for the Inuit, these data suggest that conjunc- 
tivitis infections are less frequent in larger 
households following more traditional child care 
practices, but where the father has relatively good 
wage employment. 

Among the Mixed Ancestry sample 13 percent 
of the variance in the criterion is predicted. For 
infants in this sample reported conjunctivitis infec- 
tions are strongly and directly associated with the 
number of well baby visits and are weakly and 
inversely associated with the father’s occupational 
level and with the father’s consumption of liquor. 
The significance of the strong relationship with 
number of well baby visits is difficult to interpret. 

The data for the White sub-sample show that 
only 3 percent of the variance in the criterion was 
predicted. Conjunctivitis was associated very weakly 
and directly with employment of the mother and 
inversely with the father’s duration of employment. 


Proportions of Variance in Number of Conjunctivitis Infections Suffered by Sample Babies Explained by Back- 


ground Variables, by Ethnicity of Baby 


Inuit Indian 
02 Eth Baby 
04 Pop Mo Res —.0122 
09 Dur BrF —.020 
13 Mo works +.016 
16 Fa-empl —.026 
17 Fa Occup 
18 Fa-Mo Empl -.012 
26 Baby-Amauti —.029 —.075 
28 Fa-alcohol +.042 
29 Fa-vio drunk +.024 


30 No/household -—.021 


34 Child Care —.020 
35 WBC 
Total 116 153 


White 


Mixed Total 
+.0101 
—.033 
—.014 
—.009 
+.085 
127 .021 


1 + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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Small Baby 


The results of the regression analysis showing 
the relationships between the background variables 
and the relative frequencies of small infants in the 
four sub-samples is shown in Table 9-14. 

The strongest predictive relationships are found 
for the Mixed Ancestry sample, followed by the 
Indian, the White, the total and the Inuit samples. 

Only one percent of the variance in the crite- 
rion was predicted for the total sample. The asso- 
ciation of Native ethnicity with small baby status 
is weak but statistically significant. 

On the remainder only the relationships for the 
Mixed Ancestry and the Indian sub-samples war- 
rant mention. For the former, 15 percent of the 
variance in the small baby criterion was predicted 
by the independent variables. Among the Mixed 
Ancestry sample, small baby status was associated 
directly and very strongly with the crowding index 
and less strongly with drunken violence in the fa- 
ther. It was associated inversely with duration of 
breastfeeding and with father’s years of experience 
in hunting camps. The data for the Indian sample 
show that about 9 percent of the variance in the 
criterion was predicted. These data show that small 
baby status is directly associated with alcohol con- 
sumption by the father, and inversely associated 
with the number of prenatal visits, duration of 
breastfeeding, and employment of the father. These 
relationships are as expected. | 


Table 9-14 


Failure to Thrive 


Table 9-15 shows the relationships between the 
background variables and the relative frequencies 
of failure to thrive in the samples under consider- 
ation. 

The strongest predictive relationships are found 
for the Indian, followed by the Mixed Ancestry, the 
Inuit, the White and the total samples. 

For the total sample only one percent of the 
variance in the criterion is predicted, virtually all 
by the variable duration of breastfeeding. These 
data show that Native ethnicity is not statistically 
significantly associated with failure to thrive. There 
is a very weak inverse relationship with duration 
of breastfeeding. 

The data show that 18 percent of the variance 
in the failure to thrive index is predicted for the 
Indian sub-sample. Almost one third of this is ex- 
plained by an inverse relationship with total fam- 
ily earnings. Weaker inverse relationships are found 
for duration of breastfeeding, size of the mother’s 
place of residence, carrying the baby in the tradi- 
tional way, and with household size. The criterion 
is associated directly with having a publicly sup- 
plied water system, consumption of alcohol by the 
mother, and with living in isolated settlements. 
The last two of these are expected relationships. 

- The direct relationship of the criterion with 
having access to a public water supply is contrary 
to expectation. Again we suspect that this variable 


Proportions of Variance in Incidence of Small Baby Status Among Sample Bables 


Explained by Background, by Ethnicity of Baby 


Inuit Indian 
02 Eth Baby 
09 Dur BrF —.0152 
13. Mo works +.021 
18 Fa-Mo Empl -.013 
20 Fa-hunt camp 
21 Tot earn 
24 No/bed 
28 Fa-alcohol +.033 
36 Prenat Clin —.026 
39 Adoption -—.010 
Total .010 .087 


White 


-.015 


Mixed Total 
+.0131 
~.026 
~-.030 
+.077 
+.021 
.154 .013 


' + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 
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Proportions of Variance in Incidence of Failure to Thrive Among Sample Babies 
Explained by Background Variables, by Ethnicity of Baby 


Inuit Indian White 
02 Eth Baby 
04 Pop Mo Res —.0192 
06 Hosp del +.011 
08 Gravida 
09 Dur BrF —.017 -.018 
14 Mo-hunt camp 
15 Mo-school —.043 
18 Fa-Mo Empl 
21 Tot earn -.051 +.023 
25 Pub Water +.027 
26 Baby-Amauti -.012 
27 WMo-alcohol +.026 
29 Fa-viodrunk -—.016 
30 No/household -.011 
33 Stress Rela +.014 
34 Child Care -.018 
Total .065 175 .066 


Mixed Total 
+.0031 

+.090 
—.010 

+.036 

+.022 
.148 .013 


| + signifies a direct or positive relationship between the independent and dependent variables. 
2 - signifies an inverse or negative relationship between the independent and dependent variables. 


is serving here to index exposure to the problems of 
the larger communities which may be conducive to 
child neglect and the failure to thrive condition in 
babies. 

About 15 percent of the variance in the crite- 
rion is predicted for the Mixed Ancestry sub-sample. 
In this group, failure to thrive is very strongly and 
directly associated with number of previous preg- 
nancies the mother has experienced and less 
strongly with her duration of experience of hunting 
camp life, and with the father’s duration of employ- 
ment in the preceding year. Some of the babies in 
this sample have Native mothers and some have 
White mothers. These data appear to suggest that 
the failure to thrive condition is more frequently 
encountered when the baby has a Native mother 
and a White father than in the reverse situation. 

Among the Inuit sub-sample, only 6.5 percent 
of the variance in the failure to thrive criterion is 
predicted by the independent variables. This condi- 
tion is weakly and inversely associated with the 
quality of child care, with the duration of 
breastfeeding, and with tendencies toward violent 
drunkenness of the father. It is weakly directly 


associated with indications of stress between rela- 
tives. 

Only 6.6 percent of the variance in the failure 
to thrive condition is predicted by the background 
variables among the White babies. More than half 
of this variance is explained by an inverse relation- 
ship with the mother’s education. The weak direct 
relationship found with total family earnings is 
difficult to explain. 


SUMMARY 


It is apparent from this analysis that most of 
the relationships between the background variables 
and the morbidity variables in this study have been 
weak. Certainly this is true of the cumulative pic- 
ture: of the 61 regression analyses, in only 22, 
(about one third of these analyses) was more than 
20 percent of the variance in the criterion explained 
by the background variables, and in a further 22 
less than 20 percent of the variance was explained. 
The best prediction was achieved for the Indian 
sub-sample, with at least 20 percent of the vari- 
ance in the morbidity index explained in 7 out of 13 
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analyses, followed by the Mixed Ancestry sub- 
sample with 6, the total sample with 5, the Inuit 
sub-sample with 3 and the White sub-sample with 
only one instance where more than 20 percent of 
the variance in the criterion was explained. 

In terms of morbidity indices, those best ex- 


plained were two global indices: the morbidity score, 
and the number of morbidity visits; and two respi- 
ratory illness conditions; upper respiratory infec- 
tions and pneumonia. The worst explained were 
scabies and small baby status. 

It is apparent that with these small propor- 


Table 9-16 


Numbers of Relationships Found Between the Independent Varlables and the Mortality and Morbidity Indices, 
by Ethnicity Status, With Indication of Direction of the Relationship 


Inuit Indian 
Relationship Relationship 
ea — 4: — 

Bwt Baby 1 
Eth Baby 
Zone-Mo 
Pop Mo Res 4 
Hosp del 1 4 
Age Mo 
Gravida 
Dur Br F 6 8 
Vita 1 1 
Iron 1 2 2 
No oth child 4 
Mo works 
Mo-hunt camp 2 
Mo-school 
Fa-empl 
Fa Occup 1 1 5 
Fa-Mo empl 2 
Fa-hunt camp 
Tot earn 2 
Welfare 3 4 
Bed/home 
No/bed 
Pub Water 
Baby-Amauti 
Mo-alcohol 
Fa-alcohol 
Fa-vio drunk 1 
No/household 1 2 2 
Crowd/house 
Clean/house 1 
Stress Rela 1 
Child Care 2 
WBC 1 | 
Prenat Clin 2 
Adoption 1 


— © — VQ =< 


nah |= A = 
— 


White Mixed Total 
Relationship Relationship Relationship 
i — 4p — 4 ae 
2 
13 
2 1 
2 
2 
, 
4 
6 3 4 
1 
3 2 
2 
4 1 
6 2 
1 2 2 
1 1 
1 1 3 1 
3 2 
1 1 
3 
1 
1 2 3 1 
1 5 4 
2 4 
3 1 1 
3 4 1 
2 1 2 
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tions of explained variance we can say little defini- 
tively about the social determinants of these dis- 
ease conditions. However, careful examination of 
the found relationships between the background 
variables and the morbidity indices, and summa- 
rized in Table 9-16, reveals some consistent pat- 
terns of relationships which are interesting and 
instructive. In the following sections a number of 
significant relationships shown in Table 9-16 are 
described first. Thereafter the discussion broadens 
and draws upon material presented throughout the 
chapter. 


The Total Sample 


The data for the total sample show that Native 
ethnicity is associated with the mortality variable, 
and with most of the morbidity variables, though 
not as strongly as would have been expected. It is 
associated strongly with number of morbidity vis- 
its, the morbidity score, and chronic bronchitis, 
pneumonia, and otitis media. It is associated much 
less strongly with skin infections and with diar- 
rhoea, weakly with upper respiratory diseases and 
infant mortality, and very weakly with scabies in- 
fections. For the remaining morbidity conditions, 
ethnicity explains less than two percent of the vari- 
ance in the index. 

The only other relationships worth noting are 
that duration of breastfeeding and carrying the 
baby in the amauti were inversely associated with 
four of the criteria considered, and receipt of wel- 
fare funds was directly associated with morbidity 
criteria in 5 cases. 

Thus for the sample as a whole, it is clear that 
Native ethnicity and receiving welfare funds are 
directly associated, and duration of breastfeeding 
and carrying the baby in the amauti are inversely 
associated with the morbidity indices. 


The Indian Sub-Sample 


The data in Table 9-16 show that the most 
consistent relationship with the health criteria con- 
sidered is duration of breastfeeding. This was sig- 
nificantly inversely related to 9 of the 13 indicators. 
Other strong relationships were father’s tenden- 
cies toward drunken violence which was directly 
associated with the criteria seven times; use of a 
public water supply, directly associated six times; 
and receipt of welfare funds, directly associated 


five times. Carrying the baby in the amauti and the 
father’s occupational level were both inversely as- 
sociated with six criteria. The indicators of resi- 
dence in remote or small settlements were directly 
associated in four cases each, as were number of 
other children in the home, and father’s consump- 
tion of alcoholic beverages. The crowding indices 
(persons per bedroom, and persons in the house) 
were inversely associated with four of the criteria 
and total family earnings was inversely associated 
with two of the morbidity indicators. None of the 
remaining independent variables were consistently 
associated with more than two other criterion vari- 
ables. 

These data reflect a rather consistent pattern. 
Infant health was positively associated with lengthy 
nursing of the child, with more traditional methods 
of child care such as carrying the baby in an amauti 
in a large household, with good wage employment 
for the father but little liquor consumption or 
drunken violence on his part, with residence in 
larger less isolated settlements, with presence of 
few other children in the home, and with not using 
water which is publicly supplied. All of these are 
generally expected relationships, with the excep- 
tion of the latter. 

The positive relationship between use of pub- 
licly supplied water and a number of disease indi- 
cators which has been found in this study, 
particularly among the Indian sub-sample, is sur- 
prising and disturbing from a public health point of 
view. There are perhaps three relevant explana- 
tions. (1) Unhygienic practices are often observed 
in trucking and delivering water to Native houses 
in medium sized settlements. (2) Often there is a 
lack of compliance with prescribed chlorination pro- 
cedures due to a strong aversion among most Na- 
tives to the taste of chlorinated water. (3) Infection 
pressure is greater in medium sized settlements 
where water delivery by truck takes place than in 
small settlements and isolated hunting camps where 
each family fetches its own water. 


The Mixed Ancestry Sub-Sample 


The data in Table 9-16 show that the most 
frequent relationship is the direct one between the 
mother’s years in a hunting camp and the morbid- 
ity indicators which was found in six criteria. In 
two criteria however there was an inverse relation- 
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ship. The crowding indices and father’s consump- 
tion of alcohol were both inversely associated with 
at least five of the indicators. Carrying the baby in 
traditional manner was inversely associated with 
five of the morbidity indices. Number of well baby 
visits and number of previous pregnancies were 
both directly associated with four of the morbidity 
indicators and father’s tendencies toward drunken 
violence were directly associated with three and 
inversely associated with one. Duration of 
breastfeeding and number of months the father 
was employed were both inversely associated with 
three criteria. , 

In understanding these somewhat confusing 
relationships it is important to bear in mind that 
some of the infants in this sample have White 
mothers and Native fathers, while others have the 
reverse. Generally these data suggest that some 
more typically Native patterns, such as more crowd- 
ing, breastfeeding, and carrying the baby in the 
amauti were associated with good infant health 
and these probably reflect the positive contribu- 
tions of Native mothers. The relationships of 
mother’s years in hunting camps suggest that gen- 
erally such experience is associated with higher 
infant morbidity, but not in the cases of scabies and 
skin infections, where such experience may be 
weakly relevant to helping prevent these skin con- 
ditions in infants. The inverse relationships be- 
tween father’s employment and father’s liquor 
consumption with infant ill health appear to reflect 
the influence of White fathers, who commonly do 
drink but without becoming violent. On the other 
hand, the direct relationships with drunken vio- 
lence appears to reflect the influence of Native 
fathers, among whom violent tendencies while 
drinking are somewhat more common. The direct 
relationship with number of well baby visits sug- 
gests that mothers oriented to use of hospital and 
nursing facilities bring more infant illnesses to offi- 
cial attention than do mothers not so oriented. 


The Inuit Sub-Sample 


The data in Table 9-16 show that the most 
striking relationships are those between carrying 
the baby in the amauti (8 criteria), duration of 
breastfeeding (7) and the crowding indices (5); all 
are inverse relationships. Indicators of the father’s 


wage employment (father’s frequency of employ- 
ment, father’s occupation and father’s number of 
months employed) were inversely associated with 
the criteria three times. For three criteria the 
mother’s years of living in a hunting camp was 
inversely associated and in three, receipt of welfare 
funds was directly associated with the morbidity 
indices. 

The pattern reflected in these relationships is 
very clear. Inuit infants typically enjoy better health 
when they are raised in traditional contexts by 
mothers following traditional practices who have 
experience living on the land, in fairly crowded 
households, where the father has reasonably good 
wage employment. Adherence to traditional child 
rearing procedures reflects the strongest, as well 
as the most consistent, relationship. 


The White Sub-Sample 


The data in Table 9-16 show that the strongest 
relationship is the inverse one between duration of 
breastfeeding and the morbidity indicators found 
for seven criteria. The other noteworthy relation- 
ships are all direct: mother works, five criteria; 
residence in a more isolated zone, number of well 
baby visits, both four; and use of iron supplements, 
three criteria. 

This pattern is a clear one, though as has been 
noted the relationships are rather weak almost 
every time. White infants enjoyed the best health 
when they were nursed by mothers who stayed 
home to care for them and when they do not live in 
the more isolated health zones. Their illnesses more 
frequently became a matter of official record where 
the mother was oriented toward greater use of hos- 
pital and health facilities, as reflected in number of 
well baby visits and use of iron supplement drops. 


Summary 


Generally these data show two quite different 
patterns for the Inuit and the Indian infants on the 
one hand and the White babies on the other hand. 
The Mixed Ancestry infants reflect a pattern with 
elements of both. 

The data for the Native infants show generally 
that good health was associated with more tradi- 
tional child care and living arrangements, includ- 
ing crowded houses, and with reasonably good 
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employment of the fathers. In addition, for the 
Indian babies, good health was associated with non 
use of a public water supply, abstinence from liq- 
uor consumption by the father, residence in larger, 
more accessible settlements, and with few other 
children in the home. 

White infants more frequently enjoyed good 
health when they lived in the less isolated health 
zones and when they were nursed by mothers who 
stayed home to take care of them. 

Mixed Ancestry infants had the best of health 
when they had Native mothers who raised them 
using traditional baby care procedures in more 
crowded contexts, but these mothers had not spent 
much time on the land. The better earnings and 
moderate drinking patterns of White fathers were 
associated with good infant health, while the vio- 
lent drunken behaviour of some Native fathers was 
associated with infant ill health. 


DISCUSSION 


For the most part, it was anticipated that the 
strength of the predicative relationships with the 
morbidity criteria for the White sample would be 
weak. It was expected that generally the home 
environments into which the White infants were 
born, and their mothers’ sophistication concerning 
appropriate hygienic and nutritional practices would 
mean that these background factors would explain 
little variation in the morbidity indices. This expec- 
tation proved to be true. By contrast, it was ex- 
pected that for the Native samples the background 
variables would predict substantial amounts of the 
variance in the morbidity indices. Among these 
samples home and settlement environments were 
commonly less than adequate or posed special 
threats under certain circumstances. Similarly, the 
knowledge of appropriate hygienic and nutritional 
practices of many Native mothers was quite lim- 
ited. It was interesting then to find that these 
expectations were not well substantiated, particu- 
larly in the case of the Inuit sub-sample. 

The most surprising finding from the various 
analyses that have been reported on in this chapter 
is the low level of predictability of the morbidity 
indicators used. This is particularly true of the 
number of morbidity contacts and the morbidity 


index scores and some of the morbidity conditions; 
especially in the Inuit sub-sample. 

There are three possible reasons for this situa- 
tion. A. The morbidity indicators may be faulty. B. 
The background variable data may have low valid- 
ity. C. The relevant background data may not have 
been collected. Each of these possibilities is dis- 
cussed in turn. 


A. Faulty Morbidity Indicators 


There are reasons to suspect that the various 
morbidity indicators used in this study may be 
contaminated. They include: 

1. The propensity of some mothers to utilize the 
nursing station of hospital clinic “excessively.” 

2. The tendency of some mothers not to seek help 
for their infants even when they are sick — the 
data show that this was particularly true of 
Indian mothers. 

3. The tendency for nurses to admit infants to the 
nursing station or hospital when the nurse was 
mistrustful of the quality of the hygiene in the 
home or the mother’s skill in caring for and 
assessing the state of health of the infant. 

4, The tendency of nurses to transfer patients to 
hospital when this was not necessarily indi- 
cated. This may have occurred when thesettle- 
ment of residence was a particularly remoteor 
inaccessible location or when the nurse was 
unsure of her ability to cope adequately with 
the medical emergency that might evolve ina 
particular case or her confidence had been 
shaken by recent death of a patient. Although 
this practice of evacuation in cases of doubt 
and uncertainty mayconfound statistical analy- 
sis of health care problems, in the interestsof 
the health of the patient it can only becom- 
mended and encouraged to continue. 

5. The well established tendency for hospitalsto 
retain in hospital for a much longer periodof 
time infants from small or more isolatedsettle- 
ments than those from the larger, more acces- 
sible settlements. 

6. The tendency to under or overreport the actual 
incidence of disease (see Chapter 8, The Nature 
of the Illness, and introduction to thischapter). 


All five of these “irrelevant” tendencies,as well 
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as the actual incidence of morbidity of the child, 
are to some extent being measured by all of the 
morbidity indices derivable from the data. Because 
the morbidity contacts index did not distinguish 
between nursing stations and hospitals — and be- 
tween out-patient contacts and admissions to the 
nursing station or hospital — it was more influ- 
enced by the first two sources of “error variance” 
noted above, which originate in the behaviour of 
the mother. However, the nurses’ behaviour may 
also have influenced the behaviour of the mothers 
in the direction of increased or decreased frequency 
of contact with the health delivery system. The 
morbidity score — because it weighed admissions 
more heavily than out-patient contacts, and lengthy 
hospital stays more heavily than shorter ones — 
was more influenced by the biases and perhaps 
anxieties of nursing station and hospital person- 
nel. But here again mothers may well have had 
some impact on the decisions that nurses make, 
although one might expect that this type of influ- 
ence would have been more frequent and more 
consequential in the case of White than of Native 
mothers. 

The result of this discussion is to emphasize 
the problematic validity of all the morbidity indica- 
tors available. It seems apparent from the data 
that this “error variance” was probably significantly 
higher in the case of the Inuit than of any of the 
other samples, because Inuit mothers showed a 
very strong propensity to numerous prenatal, well 
baby clinic, and morbidity visit contacts. On the 
other hand it should be remembered that the Inuit 
had the highest infant mortality rate as well and 
the data in this report show some evidence of a 
parallel bias against visiting the nursing station or 
hospital among the Indian sub-sample. A second 
reason is that a much higher proportion of the 
Inuit sample members lived in the small isolated 
settlements and were more likely to pursue the 
more traditional life style. Probably both of these 
would be associated with tendencies toward more 
anxious or more radical responses to infant illness, 
thus again inflating the morbidity measures. To 
the extent that these sources of error variance were 
especially strong in the Inuit sample, one would 
expect less of the variance in the morbidity indices 
to be explained by the background variables in the 


step-regression analysis and this is exactly what 
was found. 


B. Incompleteness or Low Validity of 
Background Variables 


The background variables used in this study 
were quite varied as far as their completeness, 
validity, and reliability are concerned. Of course 
many of them cannot be seriously questioned in 
any of these respects: data such as the ages of the 
husband and wife, height of the mother, gravida, 
number of adults and children in the home, num- 
ber of bedrooms in the home, water supply and 
sewage disposal arrangements, size of the settle- 
ment, and number of airplane flights into the settle- 
ment per week. Other variables probably have quite 
high completeness and reliability and validity as 
well: years of schooling of the mother and father, 
their years of residence in hunting camps, father’s 
occupation and the circumstances of his employ- 
ment. 

Other data were much more problematic be- 
cause it was somewhat doubtful whether the infor- 
mant would have known the answer, or knowing it 
would provide an answer, or providing an answer 
would give an honest one. Thus, an example of the 
first instance is found in the case of the reported 
family earnings figures, which is suspected that 
many Native people many not accurately know, or 
in the case of nurses ratings of the alcohol con- 
sumption of the mother and the father, which many 
nurses would not accurately know. An example of 
the second and the third instances would again be 
found in the alcohol consumption ratings where 
the nurse was aware of the actual drinking situa- 
tion but might not record accurate responses. Inac- 
curate responses, particularly in the case of the 
other ratings, may have been caused by favourable 
or unfavourable biases toward the family in ques- 
tion. 

Incompleteness and error in the independent 
(background) variables for the members of the 
sample probably had two main sources. The first 
was the lack of accurate information among Whites 
and Native people, as a result of the severely re- 
stricted nature of the interaction that typically takes 
place between Native and White people in most 
northern communities. (Brody, 1975; Parsons, 1970) 
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The second source was interviewer bias, resulting 
from the distinctly limited bases that Whites and 
Natives in the territories have for understanding 
each others’ ways of life. Errors and omissions in 
these variables for White members of the sample 
also had two sources. Some were due to consider- 
ations of confidentiality and the inappropriateness 
which sample members may have felt about di- 
vulging certain information regarding themselves. 
Ignorance, too, was a factor, because the Whites 
tended predominately to live in the larger centres 
where interviewers would typically know little about 
the less publicly visible aspects of people’s lives. 
Which of these sources of incompleteness and error 
were the most prevalent cannot be said. They would 
not be minimized in the case of the Inuit however, 
indeed they might be particularly large because of 
the high proportion of Inuit living in very isolated 
settlements where many traditional activities (eat- 
ing raw frozen meat) are yet commonplace, and 
where there are thus significant barriers to easy 
understanding between White nurses and Native 
settlement residents. 


C. Failure to Collect Relevant Background 
Data 


The failure to collect relevant background data 
may have resulted either from the expectation or 
the knowledge that such data could not be obtained, 
or because it was not known what these “actually” 
relevant indicators would be —i.e. they were genu- 
inely unknown influences. Obviously there is no 
need to discuss why data were not collected relat- 
ing to “unknown influences.” 

This study was relatively bold in seeking to 
obtain data with respect to relatively “difficult” 
areas such as drinking behaviour, drunken vio- 
lence, child rejection, and slovenly housekeeping. 
How reliable and valid the results of these efforts 
were are questions which were discussed above, 
but the effort was made. In point of fact, there were 
no possible background variables which were seen 
as relevant to this study which were discussed and 
discarded as unobtainable. In the case of the rel- 
evant background variables considered, the best 
indices of the variable that might be available were 
identified, and efforts were made to obtain those 
data. 


ASSESSMENT OF THE 
FINDINGS OF THIS CHAPTER 


In the light of the preceding discussion, how 
are the findings of this chapter to be assessed? One 
of the starting points of this study was the assump- 
tion that the quality and comprehensiveness of the 
health care delivery system available to most resi- 
dents on the Northwest Territories exceeds that 
available to many Canadians in the Southern Prov- 
inces. The data generally bear this out. Yet the 
mortality rates of Native infants in the Northwest 
Territories continued to be well above that for 
Whites in all of the Southern Provinces. Thus it 
must be the non-medical aspects of people’s lives — 
their housing, diet, provisions with respect to wa- 
ter and sewage, their traditions and culturally de- 
termined patterns, their life styles — which were 
primarily responsible for the high mortality and 
morbidity rates. 

Accordingly, it was anticipated that the corre- 
lations with these broad “life style” background 
factors would be much higher among the Native 
people than among the Whites. Nevertheless, the 
wide variation in life styles and in standards of 
living among Whites was expected in the context of 
the relatively severe Arctic environment to produce 
some substantial correlations with indicators of 
mortality and morbidity as well. 

This expectation of strong predictive relation- 
ships between socio-economic background factors 
and the morbidity criteria was fairly well fulfilled 
in the case of the Mixed Ancestry and to a lesser 
extent for the Indian samples. As expected, these 
relationships were very low for the White sample; 
however, they were generally low for the Inuit 
sample as well. On the basis of the preceding dis- 
cussion, there appear to be several considerations 
which help to explain the low relationships. Two 
relate to causal influences, and two to inadequacies 
in our data. 

The first possible cause to be mentioned is the 
delay which patients not uncommonly experienced 
in reaching definitive medical care, that is second- 
ary and tertiary Health Care Centres. It was sought 
to include an index of this in the form of the Hospi- 
tal Delay Factor variable. However it is suspected 
that this variable is an inadequate index of the 
influence with which this study is concerned. Note 
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that this delay is generally greater in the case of 
the Inuit sample members than for any of the other 
three samples. 

The second possible cause suggested is a cli- 
matic factor, including not only outside cold ex- 
tremes, and outdoor-indoor differences in 
temperature, but also the desiccation effect on peo- 
ples’ respiratory tracts of the heating systems com- 
mon in Northern houses which typically lack proper 
humidification features. Such conditions favour the 
occurrence of respiratory tract infections which ac- 
count for the vast majority of Health Care contacts 
of Northern Native children. 

The inadequacies in the data relate to the mor- 
bidity indicators, and to the background variables, 
which were inaccurately recorded at times. The 
morbidity influences clearly appear to be the most 
inaccurate, since they are contaminated by at least 
the five extraneous influences discussed above and 
particularly by inflation of morbidity indices. Many 
of the difficulties with these morbidity indices are 
rather easily dealt with, at least in principle. It 
would be possible to build into a morbidity index 
only those cases where the baby presents certain 
objective symptoms; a fever, a certain kind of rash, 
diarrhoea, or a “deep” cough are examples. These 
very specific data were not recorded for this sample. 
The result was that the morbidity score used in 
this study was based merely on differential weight- 
ing of out-patient as compared with hospital or 
nursing station admission, as noted earlier. 

Thus the conclusion at this point must be that 
further precision in identifying the socio-economic 
conditions predisposing infants, particularly Inuit 
infants, to illness in the Northwest Territories must 
await more successful efforts in identifying more 
valid morbidity indices. 

Nevertheless, this study has produced solid evi- 
dence of significant relationships between some of 
the background and life style indicators considered 
and some of the morbidity indices. These relation- 
ships provide the basis for making a number of 
recommendations, specific to the individual ethnic 
groups, which nurses and other health care person- 
nel can act upon. In this way some practical benefit 
for infants born and raised in the North can come 
from this study. In addition it makes clear the 
kinds of changes in data collection procedures which 


are necessary if more definitive studies are to be 
made in the future. 

This discussion is ended with a strong recom- 
mendation that further study be made of the cohort 
which this project has studied. This should take 
the form of a follow-up study of the Health Care 
records of these children in order to determine the 
consequences of more serious morbidity events, 
which started in infancy, but may show up more 
clearly in later life. Relationships which might be 
discovered would include bronchiectasis and recur- 
rent non-specific pneumonias, persistent and re- 
current purulent otitis and ear drum destruction, 
and deviation in growth curves, etc. A comprehen- 
sive study should include not only analysis of the 
Health Care records of these children, but a follow- 
up physical examination of each children performed 
by a physician. 


Appendix A 


This appendix constitutes a summary of data 


collected for this report. 


1. General Information 


Ethnic Group of Child 

Sex of Child 

Day of Birth of Child 

Month of Birth of Child 

Year of Birth of Child 

Place of Birth 

Health Care Facility Available 

Medicare Number of Mother 

Ethnic Group of Mother 

Day of Birth of Mother 

Month of Birth of Mother 

Year of Birth of Mother 

Marital Status 

Place of Residence of Mother 

Medicare Number of Father 

Ethnic Group of Father 

Day of Birth of Father 

Month of Birth of Father 

Year of Birth of Father 

Marital Status of Father 

Outcome (Completeness of data collection) 

Autopsy 

Day of Death of Infant 

Month of Death of Infant 

Year of Death of Infant 

Age of Baby at Death 

Type of Medical Facility Available at Mother’s 
Place of Residence 

Population of Mother’s Place of Residence 

The Number of Plane Flights/Week Scheduled 
Out of the Mother’s Place of Residence 

Zone of Mother’s Residence 

Mother’s Age in Years at Infant’s Birth 

Index of Time Delay for Medical Services at 
Mother’s Place of Residence 


2. Maternal History 


Height of Mother 
Usual Weight of Mother 


Present Weight of Mother 

Systolic Blood Pressure 

Diastolic Blood Pressure 

Family History of Diabetes 

Family History of Hypertension 

Family History of Chest Disease, Tuberculosis 

Family History of Cardiac Disease 

Family History of Renal Disease 

Family History of Twins 

Family History of Malformations 

Contraceptive Use 

Month Contraception Discontinued 

Year Contraception Discontinued 

Number of Pregnancies for this Mother 

Number of Previous Viable Births 

LNMP Date of Last Menstrual Period 

Expected Date of Confinement 

Quickday — Refers to Day of Quickening 

Quickmon — Refers to Month of Quickening 

Quickyr — Refers to Year of Quickening 

Total Number of Prenatal Visits 

Prenatal Classes 

Identification of Risk Factors 

Lab Serology 

Blood Group 

Rhesus Factor 

Father Rh Genotype 

Pap Smear — Cytological Test for Carcinoma 
Cervix 

Drug Administered in Pregnancy 


3. Previous Obstetrical History 


Pregnancy Number — Refers to Previous 
Pregnancies 

Year of Previous Pregnancy 

Gestation — Refers to Duration in Weeks of 
Pregnancy 

Type of Delivery 

Complications 

Outcome of Previous Pregnancy 

Multiple Birth 
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4. Prenatal Visits 


Visit Number — For Prenatal Care 
Prenatal Visit — Day 
Prenatal Visit — Month 
Prenatal Visit — Year 
Gestation 

Fundus Height in Weeks 
Weight of Mother 
Edema 

Albumin in Urine 

Sugar in Urine 

Systolic Blood Pressure 
Diastolic Blood Pressure 
Hemoglobin 


5. Record Type of Summary of Labour and 


Delivery 

Admission — Reason for Admission 
Gestation 

Labour Onset 

Labour Induced 

Indication of Induction 


Analgesia — 6 Hours Prior to Delivery 


Analgesic Drug #1 

Dose of Analgesic mg. 

Time Analgesic Administered 
Analgesic Drug #2 

Dose of Analgesic mg. 

Time Analgesic Administered 
Analgesic Drug #3 

Dose of Analgesic mg. 

Time Analgesic Administered 
Anesthesia 

Membranes Ruptured 
Labour Stimulated 

Delivery 

Position at Delivery 

Forceps Used in Delivery 
Type of Forceps 

Rotation 

Breech 

Caesarean Section 

Placenta Delivery 
Abnormalities of Placenta 
Weight of Placenta — gm 
Number of Umbilical Vessels 
Episiotomy 

Trauma 

Blood Loss Before Delivery cc 
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Blood Loss After Delivery cc 
Oxytocic — Administered to Mother 
Fetal Heart Rate During Labour and Delivery 
Meconium 
Complications of Labour and Delivery 


6. Infant and Time Summary of Labour and 


Delivery 


Birthweight of Infant 

Apgar Score 1 Minute 

Apgar Score 5 Minutes 

Asphyxia 

Treatment of Asphyxia 

Congenital Malformations 
Admission Day 

Admission Month 

Admission Year 

Admission Time 

Labour Began — Day 

Labour Began — Month 

Labour Began — Year 

Labour Began — Hours and Minutes 
Membranes Ruptured — Day 
Membranes Ruptured — Month 
Membranes Ruptured — Year 
Membranes Ruptured — Hours and Minutes 
Second Stage — Day 

Second Stage — Month 

Second Stage — Year 

Second Stage — Hours and Minutes 
Delivered — Day 

Delivered — Month 

Delivered — Year 

Delivered — Hours and Minutes 
Placenta Delivered — Day 

Placenta Delivered — Month 
Placenta Delivered — Year 
Placenta Delivered — Hours and Minutes 
Delivered By 


7. Record Type of Neonatal Period 


Length of Infant 

Chest Circumference 

Head Circumference 

Admission Exam 

Discharge Exam 

Hemolytic Disease During Neonatal Period 
Infections During Neonatal Period 
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Respiratory Disease During Neonatal Period 
Trauma 

Miscellaneous Conditions 

Other Conditions 


8. Patient Contact 


Date of Patient Contact — Day 

Date of Patient Contact — Month 

Date of Patient Contact — Year 

Place Where Patient Contact Took Place 

Weight of Infant at Time of Patient Contact if 
Recorded 

Denver Developmental Screening Test 

Hemoglobin 

Immunization of Infant 

Admission to the Institution 

Duration of Absence from Home — Days 

Length of Infant 

Age of Child in Days 

Location of Contact 


9. Morbidity Information 
Morbidity Day 

Morbidity Month 
Morbidity Year 
Classification of Morbidity 
Age of Infant in Days 


10. Nutritional Background 


Breastfeeding 

Duration (Month) of Breastfeeding 
Bottle Feeding 

Age (Month) When Introduced 
Formula 

Formula Nurse Advice 

Special Type Formula 

Age Special Formula Started 
Age Special Formula Stopped 
Pablum Introduced 

Biscuits Introduced 

Canned Meat 

Fish 

Vegetables 

Other Cereals 

Bannock or Bread 

Native Meat 

Eggs 

Fruits or Juices 


Vitamin Supplements 

Vitamin Supplements Stopped 

Iron Supplements 

Age Iron Supplements Started 

Age Iron Supplements Stopped 

Family Food Source for Infant — Age 

Consumption of Sweets 

Month of Life When Sweets Introduced 

Family Food Source 

Fish Eaten 

Caribou 

Seal, Walrus, Whale 

Availability of Native Food 

Food Shortage of Family 

Consumption of Meat or Fish 

Consumption of Fresh Fruit and Vegetables 

Sugar Consumption Per Person in Family Per 
Month 


11. Sociological History 


Number Older Siblings Alive 

Number Older Siblings Dead 

Care of Natural Mother 

Age in Months First Separated from Natural 
Mother 

Returned to Natural Mother 

Number Months Spent in Foster Care 

Permanent Adoption at Birth 

Temporarily Adopted to in Foster Care at Age 

Number of Adopted or Foster Home Placements 
Away From Own Home 

Care Away From Home During Day 

Care of Child Away From Home by Other Than 
Mother 

Care of Child by Natural Mother 

Age of Adopted Mother 

Relationship of Adopted Mother to Natural 
Mother 

Length of Care of Child 

Other Children under 16 Yrs. in Houses 

Mother’s Work With Native Crafts 

Work by Mother Outside the Home 

Number Months Employed Last Year 

Years Lived in This Settlement 

Other Large Settlements 


Hunting Camps 
Formal Schooling — Years 
Residential Schooling 


Smoking by Mother Per Day 
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Natural Father 

Head of Family 

Age of Father (Years) 

Frequency of Employment 

Type of Occupation 

Months Employed Past Year 

Hunting and Trapping 

Ownership of Transport 

Handicraft 

Absence in Months From Home, Past 2 Years 
Number Years Lived in Other Settlements 
Hunting Camps 

Years in NWT 

Years of Education 

Years in Residential School 


12. Sociological History 


Family Cash Income 

Furs and Handicraft 

Welfare 

Unemployment Insurance or Pension 
Other Sources 

Housing — Porch 

Separate Bedrooms 

Type of Accommodation 

Number of Family Units in House 
Number Male Adults in House 
Number Female Adults in House 
Number of Children 

Number of Persons Per Bedroom 
Heating 

Temperature of Thermostat 
Toilet Facilities 

Water Supply 

Hand Dipped 

Bathtub 

Clothing Sewn by Mother 

Mother Wears Child Amauti or Backpack 
Mother Wears Zippered Parka 
Child’s Warm Boots 

Child’s Warm Underwear 

Pants and Parka 

Alcohol Use of Mother 

Violent When Drunk 


Number of Detentions for Drunkenness Past Year 


Alcohol Use of Father 
Violent When Drunk 


Number of Detentions for Drunkenness Past Year 


Housing Crowdedness 


Housing Quality 

House Clean 

Clothing Cleanliness 

Good Repair of Clothing 

Stress in Household Between Parents — Live-in 
Relatives 

Care of Children 

Treatment of Child 

Comparisons of Treatment of Other Children 
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Glossary 


Definitions have been derived from Webster’s 
Third International Dictionary of the English Lan- 
guage, unabridged. (1966). 


Allergen — a substance that induces allergy 


Analgesia — reduced sensibility to pain without 
loss of consciousness 


Anoxia — hypoxia of such severity or duration as to 
possibly result in permanent damage to the 
affected individual 


Asphyxia — local or systematic deficiency of oxy- 
gen and excess of carbon dioxide usually as a 
result of interruption of respiration 


BCG — Bacille-Calmette-Guerin, immunization 
against tuberculosis 


Caries — tooth decay 


Congenital — existing at or dating from birth; ac- 
quired during development in the uterus and 
not through heredity 


DPTP — Diphtheria-Pertussis-Tetanus-Polio im- 
munization 


Dystocia — slow or difficult labour or delivery 


Eclampsia — convulsions and coma occurring in a 
pregnant or puerperal woman, associated with 
hypertension, oedema and/or proteinuria 


Endemic — belonging or native to a particular 
people or country 


Epidemiology — study of the relationships of the 
various factors determining the frequency and 
distribution of diseases in a human community 


Epidural anesthesia — loss of pain sensation below 
the umbilicus produced by injection of an 
anesthetic into the lower portion of the spine 


Episiotomy — surgical incision for obstetrical pur- 
poses during delivery 


Etiology — the study or theory of the factors that 
cause disease and the method of their introduc- 
tion to the host. 


Fundus — the bottom of or part opposite the aper- 
ture of the internal surface of a hollow organ of 
the body, e.g. the large upper end of the uterus 


Gastroenteritis — inflammation of the lining mem- 
brane of the stomach and the intestine 


Gestation — the period of time from conception to 
delivery 


Gravida — a pregnant woman, often used in con- 
junction with a term or number to indicate the 
number of pregnancies the woman has had 


Gravidity — pregnancy 


Hemoglobin — the oxygen carrying a pigment of 
the red blood cells 


Hydramnios — excessive accumulation of the am- 
niotic fluid 

Hypoglycemia — abnormal decrease of sugar in the 
blood 


Hypoxia — a deficiency of oxygen reaching the 
tissues of the body 


IMR — Infant Mortality Rate 


Meningitis — a disease in which inflammation of 
the membrane enveloping the brain occurs 


Morbidity — illness; sickness from disease; rate of 
sickness 


Mortality — death 


Multiparity — the condition of having borne a num- 
ber of children 


Neonatal — relating to, or affecting, the newborn 
infant, especially during the first 28 days after 
birth 


Oedema — an abnormal accumulation of fluid in 
tissues of the body, causing puffy swelling 


Otolaryngology — a branch of medicine which deals 
with the ear, nose and throat 


Parity — the condition of a woman with respect to 
her having borne viable offspring 


Parturition — the action or process of giving birth 
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Perinatal — occurring within the first 7 days of 
birth 


Pre-eclampsia — a toxic condition in late preg- 
nancy characterized by a sudden rise in blood 
pressure, excessive gain in weight and other 
symptoms 


Primigravid — pregnant for the first time 
Primiparous — bearing young for the first time 
Trauma — an injury or wound 

URI — Upper Respiratory Infection 

VDRL — blood test for syphilis 

WBC — Well Baby Clinic 
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BACKGROUND 


The Canadian Northwest Territories is a large 
and sparsely populated Arctic and sub-Arctic re- 
gion with great diversity of geography and climate. 
The young and expanding population inhabits var- 
ied locations including vibrant and growing cities 
and remote, small settlements. Immense distances 
between centres of population, harsh long winters 
and growing pride of community are dominant fea- 
tures for newcomers to the Northwest Territories. 

The indigenous Indian and Inuit populations 
in the Northwest Territories are facing increasing 
exposure to southern Canada. More and more south- 
erners are locating in the north as resource devel- 
opment and service industries develop. 
Transportation and telecommunication further fa- 
cilitate exposure to southern Canadian culture for 
Indians and Inuit of the Northwest Territories. 
Southern influences on nutrition, education, em- 
ployment, housing and health care are causing In- 
dians and Inuit to make choices and changes to 
traditional living. Tobacco, illegal drugs, and alco- 
hol are additional imported stresses on health and 
the family. 

The NWT Perinatal and Infant Mortality and 
Morbidity (PIMM) Study (Spady, D. — Editor), the 
precursor of this current work, observed that In- 
dian and Inuit family life and infant care practices 
were in transition: “Between Two Worlds.”1) Opti- 
mal infant health was found when Indian and In- 
uit parents were able to adapt to certain new ways 
while retaining beneficial traditional child care prac- 
tices. 

The PIMM Study clearly demonstrated the con- 
nections between socioeconomic status, social inte- 
gration and health that have been well described in 
world community health literature. 

Further superimposed on socioeconomic fea- 
tures are several transitions that can be expected 
to impact on health. “Between Two Worlds” de- 
scribed the cultural transition ongoing in the North- 
west Territories. Economic transitions also continue 
as seen in the ongoing resource and community 
development so evident in the north. 

Finally, a jurisdictional transition for health 
has occurred with the devolution of health services 
from the Federal to Territorial Governments. 

The extension of the PIMM Study to follow the 
cohort through 1984 allowed data to be collected 


that further reflects the health status of native 
children in the Northwest Territories through these 
various transitions. 


INTRODUCTION 


Original Northwest Territories Perinatal & 
Infant Mortality & Morbidity Study 


Methodology 


The Perinatal & Infant Mortality & Morbidity 
(PIMM) Study was a health status cohort survey of 
all infants born to residents of the Canadian NWT 
in the calendar year beginning April 1, 1973. In- 
fants were followed until their first birthday. Health 
parameters studied included mortality, morbidity, 
antenatal care, course and location of delivery, in- 
fant feeding practices, growth and development, 
housing conditions, socioeconomic conditions, and 
preventive services. 


Sample Cohort 


The PIMM Study located 1191 infants born to 
NWT residents during the one year enrollment 
phase from April 1, 1973 to March 31, 1974. This 
included infants born outside the Northwest Terri- 
tories to NWT residents. 

Five groups were identified based on race, for 
the purposes of analysis. These included Inuit 
(n=444), Indian (n=268), Caucasian (n=361), mixed 
(n=72) and other (n=29). The numbers (n) are given 
for liveborn infants. Observations of health param- 
eters for the mixed and other groups generally 
resembled those of the Caucasian infants. 


Mortality 


Mortality rates for Indian and Inuit children of 
the original cohort (Figure 1), are compared to Ca- 
nadian rates for all of Canada.) There were few 
deaths among Caucasian, mixed and other groups, 
with mortality rates for these groups being lower 
than Canadian rates. Factors associated with the 
25 Indian and Inuit perinatal deaths are listed on 
Table 1. Low birth weight with prematurity and/or 
placental insufficiency were leading problems. 

Perinatal mortality was 2 1/2 and 1 1/2 times 
the national rate for Inuit and Indians respectively. 
Factors associated with perinatal mortality can be 
considered in two broad groups. The first group 
encompasses sudden events such as premature la- 
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bour, antepartum haemorrhage, and asphyxia re- 
lated to prolapsed cord. This group of conditions 
may not present features which permit early iden- 
tification for preventive referral to a high risk cen- 
tre. Perinatal mortality from such complications 
can be related in part to the remoteness of site of 
occurrence. Early evacuation after onset, for pa- 
tients with problems, by properly trained and 
equipped teams, remains the only option to reduce 
perinatal mortality. 

Factors relation to the delivery of adequate 
antenatal care make up the other main group of 
conditions associated with perinatal mortality. Pla- 
cental insufficiency, uncertain gestation of preg- 
nancy, non-use of antenatal care and unattended 
births are such conditions. Availability and use of 
optimal antenatal care may prevent some of these 
perinatal losses. However, antenatal risk scoring 
protocols have limited practical applications in these 
remote locations.(3.4) 

Low birth weight, defined as less than 2500 
grams, was a factor for 19 of 25 perinatal losses, 
and occurred at a rate of 11.5 and 10.6 per 100 live 
births respectively for Inuit and Indian neonates. 
The comparable low birth weight rate in Canada in 
1974 was 6.6 per 100 live births.) Factors associ- 
ated with low birth weight included prematurity, 
low pre-pregnancy weight, low weight gain in preg- 
nancy and maternal smoking. Such nutritional and 
environmental factors are reversible. 

Post-neonatal infant mortality occurred at 9 
times national rates for Inuit and 6 times national 
rates for Indians in this cohort.) 

Respiratory infection was the leading cause of 
death between one month and one year of age. 
Fatal infections of the central nervous system and 
gastrointestinal tract also were observed. 

Aggressive management for ill infants is sug- 
gested. This includes early attendance for care dur- 
ing the course of an illness, and a liberal medical 
evacuation policy. Nursing and medical staff must 
be properly trained and equipped for the assess- 
ment, stabilization, transportation, and treatment 
of ill infants. 

Sudden Infant Death Syndrome (SIDS) was 
found to occur at a rate exceeding 10 per 1000 live 
births for Inuit and Indian infants in this cohort. 
This rate is higher than the incidence of 1 to 3 per 
1000 reported in other parts of Canada.) Conflict- 


ing reports on the occurrence of SIDS among Ameri- 
can natives have documented rates of 3, 6 and 8 per 
1000 live births respectively in Alaska,‘®) Califor- 
nia,“”) and Washington State.‘8) The basis of the 
high incidence of SIDS among Inuit and Indian 
infants is unknown. Some caution must be used in 
interpreting the high incidence of SIDS owing to 
the small number of cases (5 Inuit and 3 Indian), 
and the difficulty arranging optimal postmortem 
examination for infants dying in remote locations. 
All cases had autopsies and were classified SIDS 
by a committee reviewing infant deaths. 


Social Factors 


In comparison with the Caucasian group, Inuit 
and Indian infants lived in crowded homes. Run- 
ning water and flush toilets, present in more than 
90% of the homes of Caucasian infants, were much 
less common for the homes of Inuit and Indian 
infants. Ninety-eight percent (98%) of Caucasian 
infants were reported to have one parent with steady 
and full time employment. Nearly 50% of Inuit and 
Indian infants, on the other hand, were members of 
families requiring welfare at least part of the year. 

Breast feeding was reported for 60% of Inuit 
infants, 50% of Caucasian infants and 30% of In- 
dian Infants. Reduced rates for selected illnesses 
were observed among breastfed infants in each 
group. Periodic food shortages were not reported by 
Caucasian families, while 23% of Inuit and 12% of 
Indian infants’ families reported such shortages. 
Country food was used predominantly or substan- 
tially by almost 80% of the Inuit families and 60% 
of the Indian families. 


Utilization and Morbidity 


Inuit and Caucasian infants had similar and 
appropriate numbers of well visits in infancy. Their 
mothers attended antenatal clinic regularly. Inuit 
mothers were most likely to take prenatal classes. 

Indian infants had less well child visits and 
their mothers had less antenatal visits in compari- 
son with Inuit and Caucasian groups. 

Half the Inuit and Indian infants were hospi- 
talized in infancy, mostly for infectious illnesses. 
Less than 25% of Caucasian infants required hos- 
pitalization. Infections also accounted for most out- 
patient illness visits, with Inuit, Indian and 
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Caucasian infants respectively averaging 20, 12, 
and 6 illness visits by age 1 year. 

For Inuit and Indian infants, “Good health was 
associated with more traditional child care, such as 
breast feeding, carrying the infant in the amauti or 
backpack, maintaining traditional living arrange- 
ments including crowded houses and with good 
employment of the father.”) 


Reasons for PIMM Followup Study 


Having identified a cohort of all infants born to 
NWT residents in a whole year, and having estab- 
lished a sizeable baseline assessment of the group 
in infancy, the PIMM cohort makes an ideal group 
to follow into childhood. Of particular interest is 
the impact of the high incidence of illness in in- 
fancy on subsequent health, particularly growth. 
Of additional interest are nutritional and 
sociodemographic correlations with morbidity in 
childhood. 


METHODOLOGY 


The Perinatal and Infant Mortality and Mor- 
bidity (PIMM) Followup Study was conducted after 
consultation with regional Native groups and with 
hamlet/settlement councils. Approval was given by 
the Northwest Territories Science Advisory Board, 
The University of Manitoba Committee on the Use 
of Human Subjects in Research, and by the North- 
ern Region, Medical Services Branch. Funding for 
this study was provided by the Donner Canadian 
Foundation. 

The original PIMM study enrolled all infants 
born to NWT residents for 1 year, commencing 
April 1, 1973. This study defined 5 groups of in- 
fants based on race including: Inuit, Indian, Cau- 
casian, Mixed and Other. Metis children were 
included in the Indian group. 

Infants of unmarried Indian and Inuit mothers 
were assigned to the ethnic classification of their 
mother. Infants born to married couples where one 
parent was Inuit or Indian and the other parent 
was Caucasian were assigned to the mixed group. 

The PIMM followup study attempted to locate 
and enroll all Indian and Inuit children of the origi- 
nal cohort between 8 and 9 years of age. The major- 
ity of Caucasian children had left the NWT at the 
time of the followup study and therefore were not 


included. The mixed and other groups were ex- 
cluded as their small numbers precludes statistical 
analysis. 

Nursing stations and public health units in the 
NWT were contacted to confirm current residence 
of Indian and Inuit children of the original PIMM 
cohort. Four hundred and twelve (412) Inuit and 
255 Indian infants were known to be alive at 1 year 
of age. 

With verbal consent from parents, Indian and 
Inuit children were seen at the nursing station or 
public health office in their home settlement be- 
tween January and July, 1982. A pretested stan- 
dardized format was used. A total of 9 physician 
investigators participated in this study. 

Three types of information were collected: 

1. Sociodemographic data 
2. Retrospective medical records review 
3. Physical examination 

Sociodemographic data was obtained from a 
relative. Information obtained included: home size, 
adoption, number of siblings, mortality of siblings 
and parents, occupation of parents, and alcohol use 
by parents. A medical interpreter was used when 
needed. 

Medical records were reviewed at nursing sta- 
tions, physicians’ offices, and regional hospitals. 
Discharge summaries were reviewed for children 
receiving care at tertiary centres outside the NWT. 
Medical information following the first birthday 
retrospectively was collected. All well child visits 
were documented. 

Discrete illnesses resulting in outpatient treat- 
ment were enumerated by diagnoses as given by 
practitioners. Separation diagnoses were recorded 
using ICDA-9 codes, for all hospitalizations in sec- 
ondary and tertiary centres, as well as admissions 
to nursing stations of 24 hours’ duration or longer. 

Cause of death was obtained from autopsy or 
death certificate. The diagnosis of meningitis was 
confirmed on the basis of clinical illness and the 
presence of purulent cerebrospinal fluid (CSF) in 
life or at autopsy. The etiology of meningitis was 
determined by CSF culture, gram stain or counter 
immunoelectrophoresis. At the time of most epi- 
sodes of meningitis in 1973-75, typing of strains of 
Haemophilus influenzae was not done at all hospi- 
tals treating children in the NWT. 
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Standing height (no shoes) and weight (in light 
clothing) were recorded. Blood pressure was deter- 
mined using a mercury sphygmomanometer and a 
circumferential arm cuff of at least two thirds of 
the length of the upper arm. Diagnostic blood pres- 
sure was recorded at muffling of transmitted sounds 
(Korotkoff Phase 4). Skin fold determinations were 
done using Lang calipers. Left sided skin fold mea- 
surements were taken at the subscapular, suprailiac 
and triceps positions, and were measured to the 
nearest 0.1 mm. Left mid-arm circumference was 
recorded to the nearest 1 mm at the measured 
midpoint between the acromion and the olecranon. 
Dental status was determined by visual inspection. 
Decayed, filled and missing teeth (DFM) were iden- 
tified. Otoscopic exam was conducted for both ears. 

Acoustic impedance tympanometry was per- 
formed for both ears using an American electro- 
medics tympanometer Model 85 AR (R). Eardrum 
compliance in the range of -400 to +200 mm of 
water was determined. Acoustic impedance print- 
outs were reviewed by a single observer (D.S.) and 
3 curve types were identified: sharp peak (mobile 
eardrum), rounded peak (reduced mobility) and flat 
or cutoff (greatly reduced mobility or perforated 
eardrum).(9) 

Haemoglobin was determined from a capillary 
sample and was measured on a haemoglobinometer 
by the method of Spencer (R). Spirometry was con- 
ducted using a McKesson (R) wedge spirometer. 
After familiarizing subjects with the equipment, 3 
forced expiratory efforts were obtained. Best mea- 
surements of forced expiratory volume in 1 second 
(FEV1), forced vital capacity (FVC) and mid-maxi- 
mal flow (MMF) between 25 and 75 percent of FVC 
were recorded. Children with evidence of acute res- 
piratory infection were not tested. 

Data was numerically coded for creation of a 
computer file, and data from the original PIMM 
study was integrated. The combined datafile was 
analyzed using Statistical Package for the Social 
Sciences (SPSS). 


RESULTS 


There were 444 Inuit and 268 Indian liveborn 
infants enrolled in the original Perinatal Infant 
Mortality and Morbidity cohort, born between April 
1, 1973 and March 31, 1977. With 32 Inuit and 13 


Indian infants dying, 412 Inuit and 255 Indian 
infants were alive at 1 year of age and became the 
subjects for this survey. From these groups repre- 
senting all Inuit and Indian infants born in the 
Northwest Territories in one year, 353 Inuit (85%) 
and 151 Indian (60%) were located and examined 
in 42 NWT communities. The Mean age at time of 
examination was 8.5 years for each group. 


Mortality 


There were 7 deaths between one year of age 
and the time of the study. One Indian child died 
from a head injury following a fall. Of the 6 Inuit 
children dying, 1 was from burns in a house fire, 1 
was following surgery for congenital heart disease, 
and 4 were from infectious diseases. The 4 infec- 
tions included 2 cases of gastroenteritis and dehy- 
dration, 1 death from Haemophilus influenzae 
meningitis and 1 fatal case of pneumonia. Mortal- 
ity rates for ages 1 to 9 years of age per 100,000 per 
year were 180 for Inuit and 50 for Indian children. 


Utilization & Morbidity 
Hospitalization 


One hundred and ninety-one (191) of the Inuit 
children and 96 of the Indian children were hospi- 
talized at least once after their first birthday (Table 
2). This amounts to over half of the 353 Inuit chil- 
dren and 151 Indian children of the cohort. There 
were 391 hospitalizations among Inuit children and 
213 hospitalizations among Indian children during 
the time of the study. 

Figure 2 lists hospitalization rates for Inuit 
and Indian children by site. Rates per 1000 per 
year were similar for Inuit and Indian children at 
regional and tertiary hospitals. A higher rate of 
admission to nursing stations was recorded for In- 
dian children. Hospitalization rates per 1000 per 
year combining nursing stations, regional hospi- 
tals, and tertiary centres were 148 for Inuit and 
188 for Indian children. 

Hospitalization rates for the 5 leading primary 
diagnoses for Inuit and Indian children are given 
on Figure 3. Lower respiratory infection was the 
main cause of hospitalization for both groups. Den- 
tal caries and infections, injuries, gastroenteritis 
and otitis were the other leading primary hospital 
diagnoses. 
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Outpatient Visits 


Figure 4 gives outpatient utilization rates for 
Inuit and Indian children between 1 and 8 1/2 
years of age. Rates were significantly higher for 
Inuit children for well and illness visits. Eighty 
percent (80%) of illness visits for both Inuit and 
Indian children were infection-related. 

Leading causes of outpatient morbidity given 
by diagnosis specific illness visit rates per 10° per 
year are shown on Figure 5. Upper respiratory 
infection (URI) including non-suppurative otitis, 
was the commonest diagnosis for both groups. Sub- 
sequent ranking for Inuit children was: suppura- 
tive otitis, skin conditions, gastroenteritis, trauma, 
and lower respiratory infection. Subsequent rank- 
ing for Indian children was skin conditions, gastro- 
enteritis, suppurative otitis, trauma, and lower 
respiratory infection. 


Sociodemographic Observations / Correlations 
With Morbidity 


Table 3 describes household site and crowding 
given as mean number persons per home and per- 
sons per bedroom. For children in this cohort there 
were 7.3 and 7.6 persons per home, and 2.5 and 2.7 
persons per bedroom respectively for Inuit and In- 
dian. 

Table 4 provides proportion of Inuit and Indian 
children adopted, or experiencing death of a parent 
or sibling. Twenty-five percent (25%) of Inuit chil- 
dren of this cohort were adopted while 15% of the 
Indian children were adopted. Death of a parent or 
adopting parent was reported for 15% of Inuit and 
19% of Indian children. Death of a sibling had 
occurred for 50% of the Inuit and 25% of the Indian 
children of this cohort. 

Sociodemographic variables were related to 
morbidity (Table 5). None of the nine variables 
could be related to hospitalization of Indian chil- 
dren after the first birthday. For Inuit children; 
duration of breast feeding, occupation of father, 
adoption, mortality of a parent and community site 
were all significantly related to hospitalization rate 
after the first birthday (Table 6). 

Inuit infants breast fed for 3 or more months 
were hospitalized at a rate of 90/1000/year after 
age 1 while those not breast fed or breast fed for 
less than 3 months were hospitalized at a rate of 
170/1000/year after age 1 year (p<.005). 


Inuit children with father reported to hunt, 
carve, or be skilled workers were hospitalized at a 
rate of 130/1000/year. For Inuit children with an 
unskilled or absent father, hospitalization rate was 
150/1000/year (p<.05). For adopted Inuit children, 
hospitalization rate was 190/1000/year while chil- 
dren with a natural parent or parents were hospi- 
talized 130/1000/year (p<.05). Death of a parent 
was associated with a hospitalization rate of 210/ 
1000/year while Inuit children with parents both 
living were hospitalized 130/1000/year (p<.05). 

Inuit children living in communities of 1000 
people or more were hospitalized 230/1000/year 
while those living in smaller communities were 
hospitalized at a rate of 120/1000/year (p<.005). 

While Inuit children in large communities of 
1000 or more were found to have higher hospital- 
ization rates, Indian and Inuit children residing in 
large communities had fewer outpatient illness vis- 
its after their first birthday (Table 7). Inuit chil- 
dren in larger communities had 3000 illness visits/ 
1000/year, while those in smaller communities had 
4200 illness visits/1000/year (p<.005). Indian chil- 
dren in large communities had 1700 outpatient 
illness visits/1000/year after age 1 year, while In- 
dian children in smaller communities had 3100 
visits/1000/year (p<.005). 

A group of Inuit children experiencing frequent 
outpatient illness defined as more than 6000 ill- 
ness visits/1000/year (6 per year) were from signifi- 
cantly less crowded homes of a mean of 2.2 persons 
per bedroom than Inuit children with fewer annual 
illness visits with a mean of 2.5 persons per bed- 
room (p<.05) (Table 8). 


Special Case Morbidity: 
Meningitis Among Infants & Children 


There were 30 illnesses among Inuit and 2 
among Indian during the first 8 years of life fulfill- 
ing diagnostic criteria for meningitis. Two episodes 
of Escherichia coli meningitis experienced by an 
Inuit infant with an open meningomyelocele were 
excluded. 

Table 9 provides age breakdown for cases of 
meningitis with 19 of 28 episodes among Inuit oc- 
curring in infancy. Both episodes among Indians 
occurred in infancy. Seven of 9 subsequent casesof 
meningitis occurred to Inuit children 1-5 years of 
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age. All 4 fatal cases of meningitis were observed 
among Inuit for a case fatality rate of 14%. 

Regarding the 19 Inuit meningitis cases in in- 
fancy, 13 occurred between the ages of 5-8 months. 
There were no recognized epidemics of meningitis 
within the cohort, though 15 cases from 11 commu- 
nities occurred during the months of April to July. 
An Inuit child from the cohort and infant sibling 
not of the cohort developed Haemophilus influenzae 
meningitis on the same day. Another Inuit from 
the cohort experienced 2 discrete episodes of men- 
ingitis in infancy. 

Bacterial etiology was confirmed by cerebrospi- 
nal fluid culture in 13 cases. Results of CSF gram 
stain and counterimmunoelectrophoresis (CIE) al- 
lowed organism identification for 2 additional cases 
of bacterial meningitis. All cases with an identified 
bacterial etiology occurred among Inuit infants and 
children. There were no episodes of tuberculous 
meningitis documented for the Inuit and Indian 
children of this cohort. 

Table 10 provides a breakdown of cases of bac- 
terial meningitis by age where the organism is 
known. Haemophilus influenzae was isolated for 9 
cases and was determined by CIE for one addi- 
tional case. Two cases of Haemophilus influenzae 
type B were the only cases for which typing was 
available. Four of the Haemophilus influenza cases 
occurred between 4 and 6 months of age. 

There were 2 CSF culture positive cases each of 
Streptococcus pneumonia and Neisseria Meningi- 
tidis meningitis among Inuit infants. The diagno- 
sis of one case of Streptococcus pneumonia 
meningitis was supported by CSF gram stain. 

For 9 other cases, purulent culture negative 
CSF was documented. CSF cell counts and gram 
stains were not done, consistent with availability 
or use of laboratory services in areas of the NWT at 
the time of the illnesses. CSF pleocytosis of 130 to 
20,000 x 10® leukocytes/litre was documented for 6 
remaining gram stain and culture negative cases. 
Prior treatment with antibiotics was documented 
for 10 of these 15 culture negative cases. 

The incidence of meningitis in infancy and dur- 
ing the first 5 years of life for Inuit and Indian 
children of this cohort is given on Tables 11 & 12. 
The incidence of meningitis per 100,000 per year 
for Inuit was 4300 in infancy and 1200 in the first 5 


years of life. Corresponding rates for Indians in the 
cohort were 760 and 150. 


Physical Examination 


Figure 6 gives 10th, 50th, and 90th percentiles 
for height and weight with reference to Canadian 
standards.) 

Height percentiles for Inuit and Indian chil- 
dren were lower than Canadian standards while 
weight percentiles closely approximated the stan- 
dards. These relationships were observed for males 
and females. 

Mean values for skin fold and arm girth mea- 
surements are given in Figure 7. Age and sex 
matched reference populations are shown as well, 
with a survey of Canadian school children provid- 
ing subscapular and triceps skin fold measure- 
ments‘!1) and a U.S. reference population providing 
mid-arm circumference measurements.“2) For 2 
skin fold measurements and the arm girth deter- 
mination, Inuit and Indian males and females were 
similar to the reference populations. 

Mean blood pressure with standard deviation 
are shown on Figure 8. No sex difference was ob- 
served and data from males and females was com- 
bined. Inuit children were observed to have 
significantly higher systolic and diastolic blood pres- 
sures (105+12/69+10) than Indian children (95+8/ 
58+8), (p<.05). 

Eighteen percent (18%) of Inuit children 56/ 
309) and 1% of Indian children (1/126) had a dias- 
tolic blood pressure of 80 mm of mercury or more. 

Haemoglobin levels are reported for Inuit and 
Indian children on Table 13. 

While mean haemoglobin values are normal, 
anemia (haemoglobin less than 110 grams per li- 
tre) was found among 13% of Inuit and Indian 
females, and 20% and 5% respectively of Inuit and 
Indian males. 

Bilateral eardrum exam is reported on Figure 
9. No sex difference was observed and data was 
combined for males and females. Nineteen percent 
(19%) of Inuit and 29% of Indian children’s ear- 
drums could not be visualized due to wax. For Inuit 
children 34% of visualized eardrums were normal 
and 19% were perforated. Among Indian children, 
46% of visualized eardrums were normal and 8% 
were perforated. Scarring was observed for 41% of 
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Inuit and 34% of Indian children’s eardrums. At 
the time of this examination, acute non-suppura- 
tive otitis media was observed for 6% of Inuit and 
12% of Indian children’s eardrums visualized. 

Acoustic impedance tympanometry curve shape 
is given on Figure 10. Results from both ears and 
sexes is combined for Inuit and Indian children. A 
sharp peak was recorded at any pressure between - 
400 and +200 mm of water for 45% of Inuit and 
56% of Indian children. Sixteen percent (16%) of 
both groups were found to have round curves, and 
39% of Inuit and 28% of Indian children demon- 
strated flat or cutoff patterns. 

Of those children with a sharp curve type, 5% 
(13/272) of Inuit, and 10% (15/153) of Inuit children’s 
eardrums were found to have peak compliance at 
less than -100 mm of water. 

Acoustic impedance tympanometry curve shape 
was strong and correlated with eardrum exam for 
Inuit and Indian children on Table 14. 

Episodes of draining otitis after the first year of 
age are related to otoscopic exam and acoustic im- 
pedance tympanometry on Table 15. Inuit and In- 
dian children with 2 or more episodes of draining 
otitis after 1 year of age were significantly more 
likely to have abnormal otoscopic examination and 
abnormal acoustic impedance tympanometry curve 
shape (x2 p<.001), than children with 0 or 1 episode 
of draining otitis. 

Dental status by visual inspection is given on 
Figure 11. No sex difference was observed for ei- 
ther group, and data was combined for males and 
females. Inuit and Indian children respectively av- 
eraged 2.5 and 2.1 decayed teeth, and 2.1 and 2.2 
filled teeth. Inuit children averaged 4.0 missing 
teeth while Indian children averaged 2.2 missing 
teeth. Mean total DFM’s were 8.6 for Inuit and 6.5 
for Indian children. 

Mean DFM is related to episodes of draining 
otitis on Figure 12. For Inuit children with 2 or 
more episodes of draining otitis after 1 year of age, 
there was a significantly higher mean DFM (p<.05) 
in comparison with children with 1 or less episodes 
of draining otitis. For Indian children a similar, 
but not significant relationship was observed. 

Spirometry results are given on Figure 13. For 
FEV1 and FVC, volume in millilitres is plotted 
with standing height. For MMP, flow rate in milli- 
litres/second is plotted to standing height. 


There were 1501 episodes of lower respiratory 
infection (LRI) among Inuit children and 429 epi- 
sodes among Indian children between birth and 8 
1/2 years of age. This includes LRI’s among outpa- 
tients. Nearly 2/3rds of children from both groups 
had 1 or more episodes of LRI and 1/3rd had 3 or 
more episodes of LRI as shown on Table 16. 

Mean values for FEV1, FVC and MMF are 
given for children with no diagnosed LRI’s, and for 
children with 1 or more and 3 or more LRI’s of 
Figure 14. Heights are similar for children with 
LRI’s and those with no reported LRI’s. 

For males, there was no change in spirometric 
values observed for those with LRI’s. For Inuit 
females, a significant reduction in FEV1 was ob- 
served for those with LRI’s, and a significant re- 
duction in FVC was observed for those with 3 or 
more LRI’s. A significant reduction of MMF was 
observed for Indian girls with 3 or more diagnosed 
LRI’s. 

Table 17 lists the number of Inuit and Indian 
conditions with specific respiratory conditions found 
in the first 8 1/2 years of life. Three Inuit males and 
1 Indian male had a hospital separation diagnosis 
of pulmonary tuberculosis. Bronchiectasis was di- 
agnosed for 1 Inuit male. Empyema complicating 
pneumonia required closed chest drainage for an- 
other Inuit male. 

None of the 353 Inuit children were reported to 
have asthma attacks or to be asthmatics, though 
wheezing with LRI was common in the first 2 years 
of life. Three of 151 Indian children were diagnosed 
as asthmatics, 2 being females and 1 male. 


DISCUSSION 
Mortality 


Pediatric mortality for 1 to 8 1/2 years of age 
per 100,000 per year was 180 for Inuit (6 deaths) 
and 50 for Indians (1 death) in this cohort. Two- 
thirds of the Inuit pediatric deaths were due to 
infections. Mortality for Canada in 1974 for this 
age group is 56 per 100,000 per year and over half 
the deaths in Canada in this age group are related 
to trauma.‘2) The observation of excessive infection 
related to mortality for Inuit infants in the post- 
neonatal period, continued into childhood.“ 
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Utilization & Morbidity 
Hospitalization 


Hospitalization rates, and the proportion of chil- 
dren hospitalized are high. More than half of Inuit 
and Indian children were hospitalized between 1 
year and 8 1/2 years of age, with respective rates 
148 and 188 per thousand per year. 

The difference in hospitalization rates between 
Inuit and Indian children is observed only for nurs- 
ing station admissions. This possibly reflects a prac- 
tice of observing Indian children on site at nursing 
station rather than serial re-examination of chil- 
dren with repeat visits or medical evacuation to a 
hospital. 

Infectious conditions, particularly lower respi- 
ratory infections were the predominant illnesses 
necessitating hospital admission. 

Inuit children had significantly more outpa- 
tient visits both for well child care (p<.05) and 
illness (p<.05) than Indian children between 1 and 
8 1/2 years of age. Inuit children averaged 1 well 
visit per year, the accepted rate for routine child 
health surveillance. Indian children averaged 1 well 
visit every 2 years, below the accepted rate. Home 
visits for well child surveillance did occur and were 
not documented for this report. 

Inuit children averaged 3.5 illness visits per 
year and Indian children averaged 2.5 illness visits 
per year with infectious illnesses at 80% for both 
groups, predominating. Inuit children had higher 
illness rates than Indian children for each of the 6 
leading diagnoses. The rate of suppurative otitis 
among Inuit children was double the observed rate 
among Indian children. 


Sociodemographic Observation & Correlations 
with Morbidity 


Sociodemographic observations document 
crowded households, exceeding 7 persons per home, 
and 2 1/2 persons per bedroom for both groups. The 
high prevalence of adoption, and parent and sib- 
ling mortality is striking. Sibling mortality is a 
reflection of both large family size and high infant 
and childhood mortality among Inuit and Indians 
in the NWT. Infant and Mortality was 72 and 49 
per 1000 live births respectively among Inuit and 
Indians of this cohort.) 

Adoption and death of a parent were associated 
with significantly increased incidence of hospital- 


ization between age 1 and 8 1/2 years for Inuit 
children. Reduced hospitalization rates were noted 
for Inuit children from small communities (less 
than 1000), and those with father’s occupation re- 
ported to be hunter, carver or skilled worker. 

Breast feeding for three or more months in 
infancy was associated with a reduced hospitaliza- 
tion rate after 1 year of age for Inuit children. 
During the first year of life, breast feeding was 
associated with significant reduction in the inci- 
dence of several infectious diagnoses for both Inuit 
and Indian infants.) 

The variables for adoption and death of a par- 
ent may be associated with increased hospitaliza- 
tion for Inuit infants by reducing the likelihood of 
breast feeding. Inuit children in small communi- 
ties of less than 1000 would be most remote from 
hospitals, possibly explaining the reduced hospital- 
ization rate. Fathers of Inuit children in small and 
remote communities may be most likely to report 
hunting and carving for occupation. 

While hospitalization rates were lower for In- 
uit in small communities, significantly increased 
use for outpatient illness was documented for Inuit 
and Indian children living in settlements of less 
than 1000. This likely reflects ease of access and 
community acceptance of health care at nursing 
stations in small settlements. 

Crowding was not associated with increased 
illness for Inuit and Indian children of this survey. 
This possibly reflects generally crowded households. 
Crowding was not a factor associated with increased 
illness in the first year of life for Inuit and Indian 
children in the original PIMM survey.) 

For Inuit children averaging 6 or more illness 
visits per year between 1 and 8 1/2 years of age, a 
significantly smaller crowding score of 2.2 persons 
per bedroom was observed (p<.05), compared 2.5 
persons per bedroom averaging less than 6 reported 
illness visits per year. This may reflect young inex- 
perienced parents just starting a family and seek- 
ing care more often compared with more experienced 
parents with larger families. 


Meningitis 

By one year of age, more than 4% of the 444 
Inuit had suffered meningitis. By 5 years of age 
more than 6% of the Inuit children had suffered 
meningitis. The incidence of meningitis per 100,000 


Between Two Worlds 195 


per year for Inuit was 4,300 in infancy and 1200 in 
the first five years of life. Corresponding rates for 
Indians in the cohort were 760 and 250 per 100,000 
per year. 

A bacterial etiology for meningitis among Inuit. 
was established for just over half of the cases. Prior 
treatment with antibiotics occurred for most of the 
remaining cases obscuring the etiologic diagnosis. 
Assays for bacterial antigens in CSF such as 
counterimmunoelectrophoresis and later aggluti- 
nation were done for a few cases in the later years 
of this study. 

Neither viral culture of cerebrospinal fluid nor 
paired viral serology were done for cases of menin- 
gitis of unknown etiology. The spring and early 
summer occurrence of 15 of 19 Inuit cases in in- 
fancy could be consistent with some cases of viral 
meningitis, particularly meningitis caused by en- 
teroviruses. 

H. Influenzae was the bacteria most frequently 
identified causing 2/3 (10 of 15) of cases with an 
identified organism for Inuit children of this co- 
hort. Over half the cases of H. Influenzae meningi- 
tis occurred in infancy with a peak age of 4 to 6 
months. 

The high incidence of non-tuberculous menin- 
gitis among Canadian Inuit, particularly infants, 
has been documented.“13:14.15) A similar high inci- 
dence has been documented for Yupik speaking 
Alaskan Eskimos. 8) 

Outbreaks of meningitis in some Canadian In- 
uit communities have been attributed to Neisseria 
Meningitidis.°718) Haemophilus Influenzae has 
been found to be the predominant meningitis patho- 
gen in childhood among Canadian Inuit 415), Alas- 
kan Natives920), and Navajo Indians.‘2)) 

Tables 11 and 12 provide the incidence of bac- 
terial and H Influenzae meningitis in infancy and 
the first 5 years for Inuit and Indian of this cohort. 
Comparison rates are available for the Bethel Ser- 
vice Unit in Alaska, predominantly Yupik speak- 
ing Inuit,“29.2), Navajo Indians in the southwest 
United States2)) and four counties in the continen- 
tal USA.{22) | 

The high incidence of bacterial and H. 
Influenzae meningitis observed for this cohort of 
Inuit children approached rates reported for Inuit 
infants and children in Alaska.“9:2 . Influenzae 
meningitis in the first five years of life occurred at 


8 to 10 times the incidence reported for four popu- 
lations in continental USA.@2) There is no proven 
explanation for this high incidence of meningitis 
among Inuit infants and children. 

While the number of cases is small, the Indian 
children of this cohort have been found to have an 
intermediate incidence of meningitis. The rate of 
meningitis for Indian infants and children is simi- 
lar to the incidence rates of bacterial meningitis 
reported for Navajo Indians.) 

The age of peak incidents for H. Influenzae 
meningitis of 4-6 months for Inuit of this cohort, is 
similar to the peak age of 4-5 months for Alaskan 
Inuit.2° The peak age for Inuit is younger than 
the peak age of 6-8 months reported for infants in 
the USA. (22,23) 

Most cases of H. Influenzae meningitis are due 
to serotype b based on typing of the capsular po- 
lysaccharide.24) This strain is responsible for a 
variety of additional systemic infections, account- 
ing for additional mortality and morbidity.25) 

Strategies for the prevention of systemic H. 
Influenzae type b (HIB) disease are now being de- 
veloped. Polyribosylribitol Phosphate (PRP) is the 
main constituent of the capsular polysaccharide of 
HIB. Anti-PRP antibody levels correlate with pro- 
tection against meningitis and other invasive HIB 
disease.(24,25) A vaccine of purified PRP induces 
antibody production and is efficacious in prevent- 
ing meningitis and other systemic HIB disease in 
children over 18 to 24 months of age.‘25,26) 

This vaccine would prevent only a fraction of 
HIB meningitis among Canadian Inuit. 

Conjugation of PRP with a protein carrier such 
as diphtheria toxoid induces a higher and earlier 
antibody response than PRP alone.2”) This conju- 
gative HIB vaccine may prove to be efficacious for 
children younger than 18 months.'2®) Clinical trials 
of this conjugated HIB vaccine now are being con- 
ducted in the Canadian NWT,®5 and Alaska.‘29) 


Physical Examination 


Neither the Inuit nor the Indian children of 
this cohort could be considered obese with weight 
percentiles approximating Canadian standards°) 
with skinfolds matching a non-obese age matched 
Canadian population,“ and with mid-arm circum- 
ference similar to age matched controls.“ 2) 

Secular trends of increased linear growth among 
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NWT Inuit children have been reported between 
the 1930s and 1960s,° and have been implied by 
taller heights of younger adult Inuit.) The heights 
of Inuit males and females of this cohort as ob- 
served in 1982 are not increased in comparison 
with four Inuit populations of the 1960s including 
Cumberland Sound and North Baffin, Northwest 
Territories,‘2) Quebec’s eastern coast of Hudson 
Bay, 82) and Alaskan Eskimos.3) 

The heights of Indian males and females of this 
cohort are similar to the heights of Cree Indian 
children of the James Bay, Quebec in the 1960s.‘82) 

A secular increase in linear growth is not ob- 
served for Inuit or Indian children, and have not 
continued for Inuit children after the 1960s. 

The difference between Inuit and Indian 
children’s blood pressure is unexplained. The 18% 
prevalence among Inuit 8 year old children, of dias- 
tolic blood pressure of 80 or more, the 90th percen- 
tile for age,‘ is of concern and remains to be 
confirmed. A low incidence of hypertension has been 
reported for Inuit adults in the Canadian North- 
west Territories.‘35) 

The prevalence of anemia as defined as haemo- 
globin concentration less than 110 grams per litre 
was higher for Inuit males than Indian males. Rates 
were similar for females. Anemia among Inuit males 
may reflect inadequate dietary iron. Alternatively, 
an imbalance of other factors may be involved. It 
has been suggested that inadequate dietary vita- 
min C prevents optimal absorption of non-heme 
iron.36) The traditional Inuit diet was extremely 
rich in heme iron.” 

The prevalence of abnormal otoscopic examina- 
tion and abnormal acoustic impedance typanometry 
is high. Less than half the visualized ears were 
normal for Inuit and Indian children. The relation- 
ship of abnormal otoscopic examination and abnor- 
mal acoustic impedance tympanometry to one 
another, and to episodes of draining otitis as ob- 
served for both Inuit and Indian children is ex- 
pected. 

The prevalence of middle ear abnormality has 
been reported to be 30 to 60% for various circumpo- 
lar pediatric populations. °8.39,40,41) The prevalence 
of eardrum perforation of 19% for Inuit and 8% for 
Indian children of this cohort, is among the highest 
reported for school age children, exceeded however 


by a 25% perforation rate observed among Alaskan 
9 year old children. 

Onset of chronic perforation before two years of 
age has been observed for Alaskan Natives,‘? and 
Inuit children in the Canadian NWT.%2:43) An pro- 
tective effect of breast feeding on otitis media has 
been observed for Canadian Inuit infants‘42) and 
Canadian Indian infants.) We did not find a sig- 
nificant relationship between ear exam or acoustic 
impedance tympanometry at 8 and 9 years of age 
and duration of breast feeding. 

The high total DFM rates observed for this 
cohort of Inuit and Indian children are similar to 
rates reported for Inuit and Indian groups in Canada 
in the 1970s.“44,45.46,.47) Bottle feeding, carbohydrate 
consumption, non-practice of fluoridation of water, 
scarcity of dental services and poor acceptance of 
teeth brushing are contributing factors for this con- 
tinuing low level of dental health. 

The significant association of high total DFM 
and frequent episodes of draining otitis after one 
year of age (p<.05) observed for Inuit children is of 
particular interest. A causal relationship may exist 
with the infectious agents being the linking fea- 
ture. Alternatively, both middle ear suppuration 
and dental disease may be attributed to nutrition. 

Spirometry was similar for Inuit and Indian 
children. No sex difference was observed. Curves 
relating FEV1, FVC and MMF to standing height 
closely approximate curves reported for white and 
Mexican American children,‘48) and American In- 
dian children.“9) 

Inuit and Indian children have been reported 
to have a high prevalence of lung damage or 
bronchiectasis related to certain severe pulmonary 
infections including tuberculosis, pneumonia, °°) 
measles, and adenoviral bronchiolitis.) In spite 
of the high prevalence of lower respiratory infec- 
tion observed for the Inuit and Indian children of 
this cohort, only one child was known to have 
bronchiectasis. 

Although few children had documented condi- 
tions predisposing to reduce airflow, significant re- 
duction in FEV1 and FVC was observed for Inuit 
females, and MMF was reduced for Indian females, 
with three or more lower respiratory infections. 
Reduced airflow was not observed for Inuit or In- 
dian males with lower respiratory infections. 

A low incidence of asthma among Inuit of all 
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ages has been reported.) Bronchiolitis has been 
reported to occur at high incidence among Inuit 
infants.3,54,55) Bronchiolitis is associated, possi- 
bly causally, with asthma in non-Native popula- 
tions.6,57) None of the 353 Inuit eight year old 
children were diagnosed asthmatic in spite of high 
prevalence of lower respiratory tract infections and 
bronchiolitis. 


CONCLUSIONS 


1. Inuit children suffer significantly higher mor- 
tality rates than Canadian children as a whole. 

2. Hospitalization rates for NWT Indian and In- 
uit children exceed southern Canadian rates. 

3. Meningitis afflicts an unacceptably large num- 
ber of Inuit and Indian children. 

4. Morbidity in NWT Indian and Inuit children is 
due to, in large part, infectious illness, largely 
involving the respiratory tract. 

5. Otitis media (with hearing loss) continues to 
cause a high degree of morbidity. 

6. Dental status of NWT Native children lags be- 
hind southern accepted standards. 

7. Utilization of nursing stations is high. Well 
child clinics/visits are especially well attended 
by Inuit. 

8. Indian and Inuit children are well grown at 
eight and one-half years. There is evidence of 
decreased lean body mass. 

9. Anemia is not a problem in Indians and Inuit 
children. 

10. There were no significant effects on growth by 
socioeconomic factors, nor by events in the first 
year of life. 
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Table 1 
Factors Associated with Inuit & Indian Perinatal Mortality 
Cases 
Low Birth Weight (<2,500 G) 19 
Prematurity (<36 Weeks Gestation) 12 
Placental Insufficiency (Excluding Abruption & Previa) 10 
Uncertain Dates 7 
Intrapartum Asphyxia 7 
APH 6 
No Prenatal Care 6 
Post Maturity (<42 Weeks Gestation) 3 
Twins 3 
Congenital Abnormalities 21 
Unattended Birth 2 
Total Cases 25 
Several factors with most cases of perinatal Morality) 
14 cardiac, 1 renal 
Table 2 
Hospitalizations After First Birthday 
Inuit Indian 
(N=353) (N=151) 
# Children Hospitalized 191 (55%) 96 (57%) 
# Hospital Admissions 391 213 
Table 3 
Household Crowding 
Inuit Indian 
Persons Per Home 7.3 7.6 
Persons Per Bedroom 2.5 2.7 
Table 4 
Prevalence Various Sociodemographic Variables 
Inuit Indian 
(N=353) (N=151) 
Adoption 25% 15% 
Death of a Parent 15% 19% 


Death of a Sibling 50% 25% 
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Table 5 
Relationship Between Illnesses and Various Sociodemographic Variables 
Inuit Indian 
Hospitalizations Outpatient Ilinesses Hospitalizations Outpatient Illnesses 

Duration Breast Feeding p<0.005 N.S. N.S. N.S. 
Maternal Smoking N.S. N.S. N.S. N.S. 
Parent Alcohol Use N.S. N.S. N.S. N.S. 
Occupation Father p<0.001. N.S. N.S. N.S. 
Household Crowding N.S. p<0.05 N.S. N.S. 
Adoption p<0.05 N.S. N.S. N.S. 
Deceased Parent p<0.05 N.S. N.S. N.S. 
Deceased Sibling N.S. N.S. N.S. N.S. 
Community Size p<0.005 p<0.005 N.S. p<0.005 
N.S.=Non significant 
Table 6 
Inuit Hospitalization 
Hospitalization Rate (After First Birthday) 
103 Per Year 

Category Rate 
1. Duration Breast Feeding (N) <3 months (219) 170 p<0.005 

23 months (118) 90 
2. Occupation Father (N) unskilled/absent (74) 190 p<0.05 

hunter/carver/skilled (252) 130 
3. Adoption (N) Yes (80) 190 

No (258) 130 
4. Deceased Parents (N) Either Died (53) 210 p<0.05 

Both Alive (300) 130 
5. Community Population (N) 21000 (248) 230 p<0.005 

<1000 (100) 120 
Table 7 


Community Size & Outpatient Illness Visits 
Outpatient IlIness Visits (After First Birthday) 


Rate/103/Year 

Inuit Indian 
Community <1000 4200 3000 
Population 21000 3100 1700 


p<0.005 p<0.005 
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Table 8 
Household Crowding & Outpatient Iliness Visits 
Inuit 
Frequency of Outpatient Illness Visits (After First Birthday) 
<6000/10°/Year >6000/10%/Year 
Persons/Bedroom (N) 2.5 2.2 
(268) (57) 
p<0.05 
Table 9 
Age of Infants/Children With Meningitis 
Inuit Indian 
<1 Year 19 2 
1-5 Years 7 —_— 
>5 Years 2 — 
Total 28 2 


Table 10 
Proven Bacterial Meningitis Among Inult Children 


Age in Years 


Etiology <1 1-5 >5 Total 
Haemophilus influenzae 6 3 1 10 
Streptococcus Pneumonia 2 0 1 3 
Neisseria Meningitidis 2 0 0 2 
Total 10 3 2 15 
Table 11 


Annual Incidence of Meningitis for Infants Less Than 12 Months of Age for Several Populations 


Incidence Per 10° Per Year 
(Number of Cases) 


Hemophilus Meningitis 
Influenzae Bacterlal all 
Meningitis Meningitis Causes 

Canadian Northwest 
Territories 1973-75 

Inuit 1400 2300 4300 

(6) (10) (19) 

Indian —_ — 760 

(2) 

Bethel Service 2400 3000 — 


Unit, Alaska 
1971-74 (19) 


Navajo Indians 550 790 
Southwest, USA 
1968-73 (21) 
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Table 12 
Annual Incidence of Meningitis for Infants and Children Less than 5 Years of Age for Several Populations 


Incidence Per 105 Per Year 


(Number of Cases) 
Hemophilus Meningitis 
influenzae Bacterial all 
Meningitis Meningitis Causes 
Canadian Northwest 
Territories 1973-79 
Inuit 410 590 1200 
(9) (13) (26) 
Indian — — 150 
(2) 
Bethel Service 409 570 —- 
Unit, Alaska 
1971-77 (20) 
Navajo Indians 173 272 — 
Southwest, USA 
1968-73 (21) 
4 Counties, USA 35-40 55-74 _ 
1959-71 (22) 
Table 13 
Hemoglobin Levels 
Inult 
Indian 
Male Female Male Female 
N=159 N=134 N=63 N=63 
Mean Hemoglobin 120+18 122+10 126+10 128411 
% of Subjects with Hemoglobin < 110 G/L (N) (31) (18) (3) (8) 
Table 14 
Ear Examination and Acoustic Impedance Tympanometry 
Inult 
Ear Examination 
Normal Scarred Otitis Perforation 
Acoustic Impedance Sharp 106 93 8 3 
Tympanometer Rounded 27 36 11 8 
Curve Shape Flat/Cutoff 34 67 12 72 
X2 p<0.001 
Indian 


Ear Examination 
Normal Scarred Otitis Perforation 


Sharp 63 36 9 1 
Rounded 7 7 5 9 
Flat/Cutoff 13 18 7 12 


X2 p<0.001 


Table 15 


Draining Otitis & Eardrum Status 


Between Two Worlds 


Episodes Draining Otitis After a Year of Age 


Otoscopic 
Exam 


Acoustic 
Impedance 


Tympanometry 
Curve Shape 


Table 16 


Both Normal 


Either Scarred 
Either Perforated 


Sharp 
Rounded 
Flat/Cutoff 


Children With Lower Respiratory Infection 


Lower Respiratory Infection 


1 or more Episodes 


3 or more Episodes 


Table 17 


Inuit 
(N=353) 
246 
(70%) 
130 
(37%) 


Inuit 
<1 22 
59 31 
67 63 
3 29 
129 123 
X? p<0.01 
187 86 
54 45 
63 163 
304 294 
X?2 p<0.001 
Indian 
(N=151) 
97 
(64%) 
53 
(35%) 


Frequency of Sececte Respiratory Conditions 


Pulmonary Tuberculosis 3 


Bronchiectasis 


Empyema 


Pulmonary Tuberculosis 


Asthma 


1 
1 


As 


Inuit 
Male 


Female 
0 
0 
0 


Indian 


Indian 
<1 22 
45 7 
26 9 
1 4 
72 20 
X2 p<0.01 

118 25 
34 6 
32 37 
184 68 

X?2 p<0.001 


205 


206 


Figure 1 
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Perinatal and Infant Mortality Among Inuit and Indians in the Northwest Territories 
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Figure 2 
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Figure 3 
Hospitalization: Primary Diagnosis Disease Specific Rates Per 10° Per Year 
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Figure 4 
Outpatient Visits 
Rates Per 10° Per Year 
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Figure 5 
Outpatient Iliness Visits 
Rates Per 10° Per Year 
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Figure 6 
Helght and Weight Percentiles! 
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Figure 7 
Anthropometric Measurements 
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Figure 8 
Blood Pressure 
(Mean + Standard Deviation) 
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Figure 9 


Otoscopic Examination 
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Figure 10 
Acoustic Impedance 
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Figure 11 
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Figure 12 


Dental Status & Episodes of Draning Otitis 
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Figure 13 
Spirometry Prediction Curves 
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Figure 14 
Splirometry and Number of Lower Respiratory Infections 
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